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PREFACE. 



The present work has a twofold purpose, namely, to provide the student wiih 
a detailed guide for dissection, and to answer the requirements of the physician 
and surgeon wishing to review the anatomy of any region. The directions for 
dissecting and identifying the various structures of the human body have been 
given in full detail, with particular care as to sequence, so that each item of 
instruction should appear in its natural and most useful relationship. The 
general arrangement adopted is, first, to give the landmarks, then the integu- 
mentary incisions, and, finally, the description and relations of succeeding anatom- 
ical entities. Special effort has been devoted toward achieving precision in direc- 
tions for locating every structure — a matter of the utmost importance, particularly 
for the surgeon. 

Inasmuch as most students prefer Gray and Gerrish, this Dissector has been 
prepared for practical use with either. The publishers have placed at our disposal 
the incomparable series of illustrations found in these two standard works. The 
student can, therefore, enjoy the advantage of having in the dissecting-room a full 
and detailed guide for his work, presenting to his eye the same pictures with which 
he is familiar in his studv and class-room. 

It scarcely needs to be said that no dissector can take the place of a standard 
descriptive anatomy. The arrangement of these two classes of books is opposite 
and correlative, the text-books following the systemic order, and the dissectors being 
necessarily regional. To increase the usefulness of the present volume it has been 
developed along this line to such an extent that it might with propriety be 
entitled a Regional Anatomy as well as a Dissector. It is hoped that the careful 
and complete treatment of the various areas will enable it to serve the needs of 
the surgeon and post-mortem pathologist. 

Much effort has been bestowed upon the tables, owing to the advantage this 
method offers for the presentation of anatomical knowledge systematically and 
clearly. 

Acknowledgments are due to the following anatomists : Dr. De Lee Shaw has 
tabulated with absolute fidelity to Gray and Gerruih the blood vascular system ; 
Dr. C. M. Jackson prepared the articles on metamerism and conduction paths of 
the spinal cord and brain ; Dr. H. E. Santee read the proof on dissection of the 
nervous system ; Drs. Burkholder and Conboy read proof of the sections on the 
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thorax and abdomen, and rendered valuable service in advising the judicious 
parenthetic use of the new nomenclature ; Dr. P. Grad Kitterman tabulated the 
meningeal vessels, and cranial and spinal nerves; Dr. J. S. Brown assisted in read- 
ing the proof, and, moreover, made valuable suggestions regarding the legitimate 
scope of the book ; Dr. Mortimer Frank kindly furnished some of the illustra- 
tions. We are deeply indebted to Dr. Lewellys F. Barker for suggestions of a 
conservative nature looking to exactitude in dissecting-room study. 

Finally, acknowledgment is due to the works of Gray and Gerrishy on whose 
texts the present volume is founded, and from which most of the illustrations 
are drawn. 

Chicago, Noyember, 1902. 
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A MANUAL OF DISSECTION. 



CHAPTER I. 

THE FACE. 

Dissection &nd Ido&tlfic&tio&. Fill the mouth with cotton and sew the lips together. 
Remove the integument as indicated in Fig. 1. Consult the illustrations and identify the 
fltructures found on the cadaver bj comparison. Follow order given in test, viz. : mental, 
infra- orbital, pterygoid, supra-orbital structures, and parotid gland. After these have been 
studied theu turn attention to the muscles, vessels, and nerves. 




I, due, and neck. (Gray.) 



The Mental Nerve. The mental oerve is the cutaoeous part of the inferior 
dental, a branch of the third division of the trifacial. The inferior- dental, a 
sensory nerve, traverses the mandibular canal in the lower jaw, giving in its course 
branches to the teeth, called the dental ; to the gums, called the gingival. The 
cutaneous branches communicate with branches of the facial, a motor nerve. 

The Uental Artery is a branch of the inferior dental ; it emerges through the 
mental foramen. The inferior dental artery, a, branch of the internal maxillary, 
in its course through the canal in the mandible, gives dental branches to the teeth, 
gingival to tlie gums. The mental artery, on emending through the mental 
foramen, anastomoses with the inferior labial branch of the facial. 

Tlie In£ra-orbital Nerve emei^es through the infra-orbital foramen with vessels of 
like name (foramen is under cover of the levator labii superioris muscle) and 
breaks up into a leash of branches. Communications between it and the facial 
form the infra-orbital plexus, which lies between the levator labii superioris and 
the levator anguli oris. The infra-orbital nerve is a continuation of the superior 
maxillary division of the fifth nerve. It traverses the sphenomaxillary fossa and 
infra-orbital canal, giving denial branches to the upper teeth ; gingival branches 
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to the glims ; infra-orbital branches to the skin of the nose, eyelid, unci upper 
lip, aod is aceompaDied by the artery sod veiu of same name. 

The Infra-orbital Artery emerges from the infra-orbtlal foramen, anastomoses 
with the facial, and is a branch of the internal maxillary, which in turn is a ter- 
minal of the exiernal carotid artery. The artery traverses the infi-a-orbital canal 
in the tluor of the orbit, giving dental branches to the teeth, gingiva! branches 
to the gums, cutaneous branches to the nose, eyelid, and upper lip. The veins 
accompany the artery, take the same name, traverse the same territorj', convey 
the blood in an opposite direction, to the pterygoid plexns. 




The Pterygoid Plexus is formed by a confluence of veins from the deep jwirts of 
the face. It derives its name from its location on the external pterygoid mnsole. 
The veins returning the blood are the inferior dental, the infra-orbital, and 
certain muscular branches. These veins form a plexus between the external 
pterygoid and the temporal muscles, preparatory to uniting to form the internal 
maxillary vein. The veins forming the plexus corre8|Kind to the branches of the 
internal maxillary artery, while the internal maxillary vein corresponds to the 
internal maxillary artery itself. The internal maxillary joins the temporal vein 
in the parotid gland to form the external jugular. The veins of the pterygoid 
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plexus have no valves. Thev communimte ill front wUli llie facial vein bv the 
deep facial ; at the base of the sliull anil with thv cavortioiH sinits lu the dura 
maler bv the emissary veius. 

The Supra-orbital Nerve. The eiipra-orbilnl uerve is a branch of the opbthalmit; 
division of the trifaoial ; it passes through the supra-orbital foramen in the 
frontal bone, and supplies the skin of the eyelid and forehead with senea(ion ; it 
eommunicates with the fauial nerve, and is aooompanied by the vessels of like 



The Supra-orbital Artery is a branch of the ophthalmic ; it traverses the ; 
orbital foramen, and anastomoses with the auperfidal teni|)orul artery. 



ipra- 




The Parotid is the largest salivary gland ; it weighs about one ounce, and i 
iuvereti by a very dense faseia, which is continuous above with the temporal, in 
front with the masselerio, and below with the cervical fascia. 

LrsiiTATioxs.* Safteriofltf, the zygomatic arch ; hiferiorit/, the mastomandib- 

I ular line ; anteriorli/, the raid-line of the masseter ; posleriorly, the ear and sterno- 

I mastoid muscle ; intemat/i/, the styloid process. 

' SiTKFACEs. The anterior surface of the gland embraces the mandible ; the 
outer surface is lobnlated and covered by the parotid fascia, suiierficial fascia, and 
the skin ; the inner surface embraces the styloid priXMss of the temporal bone ; 

I while the interuHl carotid artery and the internal jugular vein are in close relntio 
with its deep surface. 
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Contests. I. Tlie facial nerve, whose temporofacial anJ cervicofacial div 
siona give off the pea anseriiius, 2. The auriculotenipnral nerve, a branch of 
the siiperior maxillary. 3. The external jugular vein, formed by a coufluence 
of the posterior division of the leniporoui axillary and posterior auricular veins. 
4. The external carotid arterj-, which breaks up into the temporal, interual maxil- 
lary, transverse facial, and posterior auricular arteries. ■ 

The Blood-scpply is uerived from the external carotid, temporal, iuterDal I 
maxillary, poaterior auricular, and trausverse facial arteries. The veins which I 
accompany the arteries from the parotid gland empty into the external jugular 1 
and take the name of the arteries. I 

Nerve-sopply. 1. Sympathetic, from the carotid plexus. 2. Motor, from I 
the facial. 3. Sensory, from the great auricular and auriculotemporal. 4. A'aso- 




EanllT&rT gUnda. The rishi bair of the body of the 
til.. B: glmid of DlandlD 






remored. GL. W., glsnd of Weber. 



dilator, from the ninth nerve, via tympanic, small euperficial petrosal, otic gang- 
lion, third divi.siou of fifth, and auriculotemporal. 

Stenbon's Duct i§ the excretory conduit of the parotid gland. It lies in a 
line extending from the lower part of the lobule of ihe ear to the middle of the 
upper lip. rt is about a quarter of an inch in diameter, and in its course 
crosses the masseter muscle, perforates the buccinator, and opens into the vesti- 
bule of the mouth opnttsite the second upper molar tooth. The duct is about 
one and one-half incncs long, and the distal one-half inch lice between the 
mucous membrane and Ihe buccinator muscle, the mucous membrane forming the 
\-alve. The duct may receive a tributary from the glandula aocia pnrotidis — a 
Hroall, detached portion of the jrarotid gland on the masseter muscle. The parotid 
gland is itepamted from the submaxillary by the stylomaxillary ligament. 
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^^^^P THE miSCLES OF FACIAL EXPRESSION. ^H 


^^V The Orbicularis Oris Murrouods the moutli. It has two series 
^^^1 iDDer, which siirrouiuU the rauuth by i><>Dtiu[iity. 2. An outer, 
^^H nt the angles anil intermingles with' fibres of all mnscles, abnv 
^^^V antagonize it. The continuous fibres constitute the labial, the 
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^^^1 Siipernclnl miiwlea at Iiud and neck. Ilininisti antr Te<tdt.i 
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^^H the facial portion of the muscle. The labial fibres are pale, thin, and not attached ^^H 
^^H to the bone. The decussating fibres are thinner, broader, attached to the alveolar ^^H 
^^^H jirocesses, and have muscles inserted Into them. The muscle is closely connected, ^^^H 
^^H both to tlie skin and to the mucous nteinbrane. The labial glands and coronary ^^H 
^^H vessels are between the mucous membrane and the muscle, .iitachmcnts, cartilage ^^H 
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of the nasal s^ptum^ incisive fossa of the maxilla^ incisiv^e fossa of the man- 
dible. 

The Zygomaticus Major. Origin : The malar bone. Insertion : The angle of 
mouth. The facial artery and vein are beneath, while Slenson's duct passes 
under this muscle. 

The Zygomaticus Minor. Origin: The malar bone. Insertion : The upper lip. 
It may be incorporated with the zygomaticus major, and it requires care to distin- 
guish the two muscles. 

The Levator Labii Superioris. Origin : The superior maxillary bone above the 
infra-orbital foramen. Insertion : The facial part of the orbicularis oris. Beneath 
the muscle is the infra-orbital plexus, formed by the fifth and seventh nerves, 
and also the anastomoses of the infra-orbital and facial arteries. Action, elevates 
and protrudes the lip. 

The Levator Angiili Oris. Origin : The canine fossa. Insertion : The facial 
part of the orbicularis oris. Between it and the preceding muscle is the infra- 
orbital plexus. 

The Levator Labii Superioris Als que Nasi. Origin : The nasal process of the 
superior maxillary bone. Insertions: 1. The nasal cartilage of the ala of the 
nose. 2, Facial part of the orbicularis oris. 

The Levator Menti, or Levator Labii Inferioris. Origin : The incisive fossa. 
Insertion : The facial part of the orbicularis oris and skin of the chin. 

The Depressor Labii Inferioris. Origin: The oblique line of the mandible, below 
and internal to the mental foramen. Insertion: The facial part of the orbicularis 
oris. The muscle is quadrate, hence called quadratus menti. The outer and 
lower part of the muscle is covered by the depressor anguli oris. Action, draws 
the lip downward and outward. 

The Depressor Anguli Oris. Origin : The external oblique line below the cuspid, 
bicuspid, and first molar teeth. Insei^tion: The corner of the mouth. 

The Risorios. Origin : The masseter fascia. Insertion : The angle of the 
mouth. The muscle is horizontal, varies in size and shape, and draws the angle 
back. Morphologically, it is a divorced part of the platysma. 

The Platysma Myoides has (1) a facial part; (2) a cervical part. The facial 
part covers the facial vessels and supramandibular branch of the facial nerve. The 
muscle arises from the pectoral and deltoid fascise, and is inserted into a part of 
the orbicularis oris. This muscle depresses the mandible. 

The Orbicularis Palpebrarum surrounds the base of the orbit and covers the eyelids. 
The interval between the lids is the palpebral fissure. The extremes of the fissure 
are the outer and inner canthi. The muscle consists of two parts : 1. An inner, 
that covers the lids, called the palpebral portion. The fibres of this are pale and 
thin, and not completely under control of the will. 2. An outer part, spread 
over the margins of the orbit. The fibres of this part are thicker, voluntary, 
and mingle with the oocipitofrontalis, corrugator supercilii, levator labii supe- 
rioris alte que nasi, levator labii superioris, and zygomaticus minor. The muscle 
has the following attachments : 1. The nasal process of the maxillary bone. 2. 
The internal angular process of the frontal bone. 3. The lower margin of the 
orbit. 4. The tendo oculi. 

The Tendo Oculi. At the inner angle of the eye is a thin cord, one-sixth of an 
inch long. It arises from the nasal procjess of the superior maxilla, in front of 
the lacrymal groove. The tendon divides into two parts. One is inserted into 
the upper lid ; the other into the lower lid. A part of the tendon is attached to 
the lacrymal sac and margins of the lacrymal groove, in which the sac rests. 
The tendo oculi aids indirectly the flow of tears into the lacrymal sac. 

The Tensor Tarsi is a deep part of the orbicularis palpebrarum, specialized for 
drawing the eyelids and lacrymal canals into a position most favorable for receiv- 
ing the tears. The muscle arises from the crest of the lacrymal l)one, passes 
across the lacrymal sac, and divides into two portions, which are inserted into 
the upper and lower tarsal cartilages. 
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The Corrugator Supercilii. Origin : The inner end of the superciliary ridge. 
Inset^tion : The under surface of orbicularis palpebrarum. This muscle produces 
vertical wrinkles of the forehead by drawing the eyebrows downward and inward. 

The Levator Palpebrs arises from the lesser wing of the sphenoid, above and 
in front of the optic foramen, and is inserted into the tarsal plate of the upper lid. 

The Psrramidalis Nasi arises from the occipitofrontalis, and is insertea, with 
the compressor nasi, into the fibrocartilage of the ala of the nose. It produces 
transverse wrinkles on the bridge of the nose by drawing the eyebrows down. 

The Occipitofrontalis consists of (1) an anterior belly, (2) an intermediary 
aponeurosis, (3) a posterior belly. The posterior belly arises from the outer 
two-thirds of the superior curved line of the occipital and mastoid process of the 
temporal bones. The frontal part is very thin. The internal fibres are continuous 
with the pyramidalis nasi ; the middle and outer fibres are blended with the corru- 
gator supercilii and orbicularis palpebrarum. The two bellies are united by an 
aponeurosis. The muscle raises the eyebrows. 

The Attrahens Aurem. Origin : The aponeurosis of the occipitofrontalis. In- 
aertion : The helix. The retrahens aurem arises from the mastoid and is inserted 
into the concha. The attollens aurem arises from the aponeurosis of the occipito- 
frontalis, and is inserted into the pinna. In man these muscles are rudimentary.^ 
(See Chapter VII., External Ear.) 

The Compressor Naris arises from the canine fossa. It is inserted into the dorsum 
of the nose, joining here its fellow of the opposite side. The muscle is triangu- 
lar. Its origin is concealed by the levator labii superioris alte que nasi. 

The Compressor Narium Minor arises from the fibrocartilage of the nose, and is 
inserted into the skin of the end of the nose. 

The Dilator Naris Posterior arises from the margin of the nasal notch and sesa- 
moid cartilages, and is inserted into the skin near the margin of the nostril. 
The muscle is partly under cover of the levator labii superioris alae que nasi. 

The Dilator Naris Anterior is in front of the preceding muscle. It arises from the 
alar cartilage, and is inserted into the skin near the margin of the nose. 

The Depressor Alse Nasi arises from the incisive fossa, and is inserted into the 
septum and alar cartilage of the nose. 

The Buccinator arises from (1) the pterygoniaxillary ligament ; (2) the alveolar 
process of the upper jaw ; (3) the alveolar process of the lower jaw. Insertion : 
The orbicularis oris in this manner : The upper and lower fibres converge toward 
the angles of the mouth, where they decussate to become continuous with the 
fibres of the orbicularis oris. The highest and lowest fibres do not decussate. 
The buccinator and superior constrictor of the pharynx are united by the pterygo- 
maxillary ligament, and form a continuous muscular wall for the mouth and 
pharynx. The pterygoraaxillary ligament may be readily felt in a patient. 
This is one of the structures so painfully put on the stretch in prolonged opera- 
tions on the mouth and teeth. This ligament extends from the hamular process 
to the posterior extremity of the mylohyoid ridge near the wisdom tooth. The 
principal use of the ligament, then, is to form a common attachment for the 
superior constrictor of the pharynx and buccinator. The buccinator muscle expels 
air and widens the mouth, but its principal use is to assist the tongue in keeping 
food between the molar teeth during mastication. (See Mu«cles of Mastication.) 

The Buccinator Fascia takes its name from the muscle which it invests and 
strengthens. This fascia adheres closely to the outer surface of the muscle, and 
must be removed to appreciate the direction of the muscular fibres. The fascia is 
thin in front and dense behind, where it is continuous with the aponeurosis of the 
pharynx ; it streng^thens the junction between the mouth and pharynx, and for 
this reason it is called the buccopharyngeal fascia. Owing to the strength of this 
fascia, and to the great vitality of the buccinator and superior constrictor muscles 
of the pharyux, abscesses do not readily break into the mouth and pharynx. 

1 Also called attrabemi, attollens, and retrahens auriculam. 
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Stunmary. The facial muscles are called muscles of expression. The three 
muscles about the ear are no longer muscles of expression in man, but they still 
retain this function in the horse and some other lower animals. The muscles 
about the inlet of the nose are all but obsolete in man, and should be studied on 
lower animals ; their names are perpetuated in human anatomy for comparative 
and morphological purposes only. The buccinator is intermediate between the 
muscles of expression and those of mastication. The platysma is given somewhat 
to expression, being, from an artistic stand-point, the chief agent in derision ; but 
the main function of this muscle is to depress the mandible. 

The Nerve-supply of the facial muscles may be summed up : The motor oculi 
supplies the levator palpebrie. The fifth and seventh nerves supply the bucci- 
nator. All the others are supplied by the facial nerve. The fifth nerve supplies 
the skin of the face with sensation. 

The involuntary muscular fibre of the eyelids and the muscle of Miiller (a 
name given to some fibres crossing the sphenomaxillary fissure) are supplied by 
the sympathetic nerves, called wnite rami communicautes. These white rami 
originate in the motor roots of the thoracic spinal nerves, pass to corresponding 
vertebral ganglia of the gangliated cord, in which they ascend to the superior 
cervical ganglion, where they arborize about the cells, whose axons continue the 
journey upward with ascending branches of the superior cervical ganglion to the 
Gasserian ganglion. Here a second arborization occurs, whence axonic processes 
accompany the first division of the fifth nerve to the orbit. (See Gerrish.) 



Table of Muscles of Expression. 



Name, 

Orbicularis oris. 
Levator labii superioris. 

Levator anguli oris. 
Depressor labii inferioris. 
Depressor anguli oris. 
Levator menti. 
Zygomaticus major. 
Zygomaticus minor. 
Buccinator. 

Levator labii superioris 

alse (jue nasi. 
Pyramidalis nasi. 
Dilator naris posterior. 
Dilator naris anterior. 
Compressor naris. 
Compressor narium minor. 
Depressor alae nasi. 
Corrugator supercilii. 

Orbicularis palpebrarum. 

Tensor tarsi. 

Levator pali)ebrarum. 
Attrahens aurem. 

Ketrahens aurem. 
Attollens aurem. 

Platysma myoides. 
Risorius. 



Oriijin. 

Alveolus. 
Superior maxilla. 

Canine fossa. 
Oblique line. 
Oblique line. 
Incisive fossa. 
Malar bone. 
Malar bone. 



laser lion. 

Reciprocal. 
Upper lip. 

Angle of lip. 
Lower lip. 
Angle of lip. 
Skin of chin. 
Angle. 
Upper lip. 



Alveolus, pterygomaxil- Orbicularis oris. 

lary ligament. 
Nasal process, superior Lip and nose. 

maxillary. 



Occipitofrontalis. 
Nasal notch. 
Ala of nose. 
Superior maxillary. 
Alar cartilage. 
Incisive fossa. 
Superciliary ridge. 

Superior maxilla and 

frontal. 
Lacrynial bone. 

Ala of sphenoid. 

AjM)neur<)sis occipito- 
frontalis. 

Mastoid. 

Aponeurosis occipito- 
frontalis. 

Deltoid and pectoral 
fascife. 

Masseteric fascia. 



Nasal cartilage. 
Skin of nostril. 
Skin of ala. 
Nasal cartilage. 
Skin. 
Septum. 

Orbicularis palpe- 
brarum. 
Surrounds orbit. 

Tarsal plate. 

Tarsal plate. 
Helix. 

Concha. 
Pinna. 

Ivower lip. 
Corner of mouth. 



• Funct{o)t. 

Closes lips. 

Draws lip upward ; ex- 
presses sadness. 
Elevates angle. 
Depresses lip. 
Depresses angle. 
Protrudes lip. 
Laughing. 
Sadness. 
Assists tongue. 

Elevates lip and nose. 

Elevates ala. 
Enlarges aperture. 
Enlarges aperture. 
Compresses ala?. 
Compresses aljv. 
Depresses. 
Frowning. 

Closes lids. 

Compresses lacrymiil 

sac. 
Lifts upward lid. 
Forward. 

Backward. 
Upward. 

Melancholy. 
Laughing. 



FACIAL ARTERY AND VEIN. 

The Facial Artery has two stages : cervical and facial. The cervical stage 
extends from the external carotid artery, in the superior carotid triangle, to the 
anterior part of the niasseter muscle, on the lower border and outer surface of 
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the maadible. This artery and the lingual may arise by a common truak. Id its 
course upward and forward the cervical part of the facial artery passes beneath 
the hypoglossal nerve, the posterior belly of the digastric, stylohyoid muscle, and 
submaxillary salivary glaau. The vein passes super6cial to the four preceding 
structures. 

Branches of Cervical Stage. (1) Ascending or inferior palatine ; (2) tonsillar ; 
(3) glandular ; (4) muscular ; (5) submental. The general course of the artery is 
from a point on the lower border of the mandible, in front of the mnsseter muscle, 
to tlie root of the nose. 

The facial stage of the artery rests on the mandible, buccinator, and levator 
anguli oris, and passes beneath the zygomatics, risorius, and levator labii superioris 




The arteries of (he face and sl»l^' (OBiY.) 



muscles, and the supramandibular and buccal branches of the facial nerve. (See 
Shaw's Table, Chapter XXXI.) 

Branches of Facial Stage. (I) Miisseteric ; (2) buccal ; (3) iuferior labial ; 
(4) inferior coronary ; (5) superior coronary ; (C) lateralis nasi ; (7) angular. The 
masseteric branches pass to the raasseter and anastomose with the transverse facial 
branch of the temporal and the masseteric branches of the internal maxillary 
artery. The buccal branches pass to the buccinator and anastomo.se with the 
internal maxillary, infra-orbital, and transverse facial arteries. The inferior 
labial passes beneath the depressor anguli oris and over the depressor labii infe- 
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digastric triangle and eoters the internal jugular in the superior carotid triangle. 
In the cervical stage the facial vein passes superficially to : 1. The submaxillary 
gland. 2. The digastric muscle. 3. The stylohyoid. 4. The hypoglossal nerve. 
Ou the mandible the vein is posterior to the artery. In the facial part of the 
course the vein is superficial to : 1, The levator labii superioris. 2. The levator 
angnli oris. 3. The levator labii superioris alie que nasi. It passes beneath 
the platysma and zygomatic muscles. Tributaries: The frontal, lateralis nasi, 
supra-orbital, transverse facial, superior and inferior coronary veins. Near the 
angle of the jaw the facial vein communicates with the external jugular. 

The superficial veins of the face and scalp communicate with the deep veins 
of the face in the region of the muscles of mastication and with the sinuses of the 
dura mater as follows: The angular communicates with the ophthalmic. The 
ophthalmic communicates with the cavernous sinus. The deep facial connects the 
facial vein anil pterygoid plexus. The deep temporal connects the deep and super- 
ficial temporal veins. The vein of Vesalius connects the cavernous sinus and 
pterygoid plexus. The pterygoid plexus is between the temporal and external 
pterygoid muscles. It is formed by the confluence of veins from the region sup- 
plied by the internal maxillary artery. It comninnicates with the cavernous 
sinus in the dura mater through small veins, among which is the vein of Vesalius, 
as previously stated. 

FACIAL NERVE. 

Oonrse In tlie T«mporal Bone. Tiie facial nerve enters the internal auditory 
meatus on the posterior surface of the petrosa with the auditoiT nerve and artery, 
and at the bottom of the meatus enters the facial canal — aquceductus Fallopii. In 
its course it passes (1) between the roof and inner wall of the tympanum above 
the fenestra ovalis ; (2) between the inner and posterior walls of the tympanum 
to the stylomastoid foramen. The geniculate ganglion is situated on the nerve, 
where the latter turns backward and outward to enter the tympanic part of its 
course ; it gives off the large superficial, small superficial, and external petrosal 




Branches is the Facial Canal. 1, The great superficial petrosal, a branch of 
the geniculate ganglion, is joined by filaments from the carotid plexus, as it leaves 
the cranium, under the name of Vidian, through tlie foramen lacerum medium ; 
it passes along the Vidian canal and joins Meckel's ganglion in the sphenomaxil* 
lary fossa. 

2. The small superficial petrosal nerve, a branch of the geniculate ganglion, 
leaves the cranium through the canalis innominatus, between the foramen ovale 
and spinosum in the greater wing of the sphenoid bone, and joins the otic gang- 
lion. The nerve receives the tympanic branch of the glossopharyngeal (Jacob- 
son's nerve), which supplies the parotid gland, reaching the same through the 
otic ganglion, inferior maxillary division of the trigeminus, and the auriculo- 
temporal nerve. 

3. The external petrosal nerve joins the sympathetic plexus on the middle 
meningeal artery, near the foramen spinosum, and is distributed with this artery. 
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4. The tympanic branch to the stapedius, the smallest muscle of the body, 
pierces the pyramid on the inner surface of the tympanum. 

6. The chorda tympani is a sensory nerve, and, while given in anatomies as a 
branch of the seventh nerve, is in reality functionally not so. It accompanies the 
seventh nerve in the same manner as the descendens hypoglossi — a deep cervical 
nerve — accompanies, in a part of its course, the hypoglossal nerve, and appears 
to be a branch thereof. 

The chorda tympani is an aberrant branch of the glossopharyngeal nerve. It 
originates in the nucleus of the glossopharyngeal nerve, and, as the pars inter- 
media, passes with the seventh nerve in the facial canal to the iter chordae pos- 
terior, whence it traverses the middle ear and reaches the tongue through the 
lingual branch of the inferior maxillary division of the trifacial under the name 
of the chorda tympani. It supplies the submaxillary and sublingual glands, and 
confers the sense of taste on the anterior two-thirds of the tongue. (See Gerrish.) 

6. A branch is given off two lines above the stylomastoid foramen to the 
auricular branch of the vagus nerve. 

Branches at the Stylomastoid Foramen. 1 . To the stylohyoid and posterior belly 
of the digastric (digastric branch). 2. To the attollens aurem, retrahens aurem, 
and posterior belly of the occipitofrontalis muscle (posterior auricular nerve). 

Branches on the Face and Neck. Subdivisions, two : cervicofacial (or lower) 
and temporofacial (or upper). 

The cervicofacial division is distributed, as its name implies, to the neck and 
lower parts of the face. Branches: luframandibular, pupramandibular, buccal. 

(a) The inframandibular branch skirts the angle of the mandible, is distributed 
to the platysma, and communicates with the superficial cervical nerve, a branch 
of the cervical plexus. 

(6) The supramandibular branch crosses the masseter muscle, lies on the body 
of the mandible, communicates with the mental branch of the mandibular nerve 
at the mental foramen, and supplies the inferior segment of the orbicularis oris 
and muscles inserted into the same. 

(c) The buccal branch crosses the masseter muscle below Stenson's duct, enters 
a quantity of fat in front of the masseter muscle, and supplies the buccinator 
muscle. This nerve communicates with the long buccal branch of the inferior 
maxillary division of the fifth nerve. The buccal branches from the fifth and 
seventh nerves unite to form a plexus, from which the buccinator muscle is sup- 
plied with motion, and the skin, glands, and mucous membrane of the cheek with 
sensation. 

The temporofacial or upper division of the facial nerve is larger than the 
cervicofacial. It crosses the neck of the mandible and external carotid artery. 
It receives communicating branches from the auriculotemporal, and divides into 
the temporal, malar, and infra-orbital branches. 

(a) The temporal branches cross the zygomatic and supply the anterior part of 
the occipitofrontalis, corrugator supercilii, tensor tarsi, and upper segment of the 
orbicularis palpebrarum. They communicate with the supra-orbital, temporal, 
lacrymal, and auriculotemporal nerves. 

(6) The malar branches cross the malar bone and supply the orbicularis palpe- 
brarum. They pass beneath the zygomatic muschs and communicate with the 
infra-orbital, lacrymal, and malar branches of the superior maxillary. 

(c) The infra-orbital branches cross the masseter, pass beneath, and supply the 
zygomatic muscles, and are distributed to the muscles of the nose, upper lip, and 
orbicularis palpebrarum. They communicate with the nasal and infratrochlear 
branches of the ophthalmic, the buccal branches of the facial, and the infra- 
orbital branches of the superior maxillary. 
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MUSCLES OF BiASTIOATION. 

DiBsection and Identification. 

TAmporal Fascia. Identify (1) by its origin from the temporal ridge, its insertion into the 
upper border of the zygomatic arch, and its location on the temporal muscle ; (2) by the 
dense fibrous structure. DUtection : Cut at several attachments j remove and expose the sub- 
jacent temporal muscle. 

Temporal Muscle. Identify (] ) by its origin from the temporal ridge and deep part of the 
temporal fascia; (2) by its iaaertion into the coronoid process. Dineetion: Saw through the 
ends of the zygomatic arch and turn same down with tlie attached masseter muscle. 

Masseteric Fasda. Identify (1} by its location on the outer surface of the masseter 
muscle; (2) by its continuity with the parotid and temporal fasciEB. 

Masseter Moscla. Identify (l) by its origin from the zygomatic arch and its insertion 
iDt« the outer surface of the ramus ; (2) by its superficial relation to the pes anserinus. DU- 
*eetion; Turn down with the zygomatic arch previously sawn through and find its nerve pass- 
ing through the sigmoid notch. 




Tbe temporal miucle, ibe ifgoma 



External Pterygoid Muscle. Identify (1) by its origin from the greater wing of the 
sphenoid and pterygoid plate ; (2) by its insertion into the condylar process and interarticular 
fitrocartilage. 

Internal Ptwysold Muscle. Identify (II by it« origin from the external pterygoid plate; 
(2) by its insertion into the inner surface of the ramus. Duteelion; These muscles cannot 
be dissected until the mandible has been sawn through at the symphysis menti and the tongue 
split. Then work from tbe inner surface, 

fincdnator. Depress the jaw and put the muscle ou tbe stretch ; then identify by its loca- 
tion opposite the molar teeth and its attachment to tbe alveolar processes. 

The muscles of mastication derive their nerve-supply from the fifth ; their 
blood-supply from the interual maxillary arleiy. They are inserted into and 
move the mandible on the upper jaw for triturative purposes. Tbe bucciiiator is 
also a muscle of facial expression, and is further innervated by the seventh nerve. 
Their collective use is the mastication of solid food ; bence the collective name, 
muscles of mastication. 

The Temporal Fascia. The temporal fascia covers the greater part of the tem- 
poral muscle. It arises from the temporal ridge. It is inserted into both the 
outer aiid iuuer borders of the superior part of the zygomatic arch, and is con- 
tinuous below with the masseteric fascia. It is in relation superficially with the 
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temporal vessels, the auriculotemporal nerve, and tbe temporal branches of the 
facial uerve. 

Tlie Temporal Uiucl«. Origin,- (1) The temporal ridge; (2) thft temporal 
fascia ; (3) the greater part of the temporal fossa. Insertion : Corouoid process 
of the maudible. Action : To close and retract the jaw. Synergials : The masseter 
and internal pterygoid, Antagoniala : Digastric, platysma, hyoid depressors, and 
gravity. Neioe-aupply : The temporal branches of the inferior maxillary division 
of the trigeminus. Bhod-supply : The muscular branches from tbe second stage 
of the internal maxillary artery. 

The Uasseteric Fascia covers the masseter muscle. It is attached above to the 
zygomatic arch ; below to the posterior and inferior borders of the ramus. It is 
continuous above with the temporal, posteriorly with the parotid fascia, and is in 
relation superficially with the pes anserinus, part of the parotid salivary gland, 
and Stenson's duct. 

The Hassater Mnscle. Divldons: Superficial and deep layers. Origin: (1) The 
lower border of the malar bone and anterior two-thirds of the lower border of the 




Tbe plcrygoid miuulcF, 



zygomatic arch ; (2) the inner surface of the zygomatic arch and the posterior 
third of the lower border of the zygomatic arch. Insertion : The outer surface 
of the ramus. Action : To close the mouth and draw the jaw forwartl, Synei-- 
gisU: TemjKirals and pterygoids. Anlagonints : Tbe same that antagonize the 
temporal muscle. Kerrcsuppli/: The masseteric branch of the inferior maxillary 
division of the trigeminus. Its nerve passes throiigh the sigmoid notch of the 
ramus with the masseteric vessels. Bhod-supply : The muscular branches of the 
second stage of the internal maxillary artery. 

The External Pterygoid Muscle. Heads': (1) Upper; (2) lower. Origin of 
upper head : The greater wing of the sphenoid, internal to the pterygoid ridge, 
and external to the foramen ovale and foramen spinosum. Origin of lower head: 
Tbe outer surface of the external pterygoid plate. Insertion of upper head: The 
interarticular tibrocartilage, the capsule of the joint, and neck of the condyle. 
Luiertion of lower head : The neck of the condyle. Action: To draw the condyle 
and interarticular fibrocartilage forward and inward. Sgneigials: Su|>erlicial 
layer of masseter and internal pterygoid. Antagonists: The temporal and deep 
layers of tbe masseter. Nerve-aupply : The pterygoid branch of the inferior 
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mamillary divisiau of the trigeminus. Blood-mpply : The second stage of the 
internal maxillary artery. 

The Internal Pt«T7goid HuBcle. Origin : (1) The inner surface of the external 
pterygoid plate ; (2) the tuberosity of the palate and adjacent part of the maxilla. 
Insertion: The internal surface of the ramus, as high as the mandibular foramen 




indlbje. (MORTIMEB FRANK 1 



and mylohyoid gr90\e AcUon To close the mouth and draw jaw forward and to 
the opposite side. Synetgish The temporal and masseter muscles, Anlagonihls : 
The digastric and plat^sma Sciie httpply : The inferior maxillary division of 
the trigeminus. Blood supply The second stage of the internal maxillary artery. 
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The Buccinator arises from: (1) The pterygomaxillary ligament ; (2) the alve- 
olar process of the upper jaw ; (3) the alveolar process of the lower jaw. It is 
inserted into the orbicularis oris in this manner : The upper and lower fibres cou- 
verge toward the angle of the mouth, where they decussate to become continuous 
with the fibres of the orbicularis oris. The highest and lowest fibres do not decus- 
sate. The buccinator and superior constrictor of the pharynx are united by the 
pterygomaxillary ligament forming a continuous muscular wall for the mouth 
and pharynx. The ligament extends from the hamular process to the posterior 
extremity of the mylohyoid ridge near the wisdom tooth. The principal use of 
the ligament, then, is to form a common attachment for the superior constrictors 
of the pharynx and buccinator. The buccinator muscle expels air from the mouth, 
widens the mouth, and assists the tongue in keeping the food between the molar 
teeth during mastication. Nerve-supply : The fifth and seventh cranial nerves. 

The Buccinator Fascia takes its name, according to a general rule, from the 
muscle which it invests and strengthens. This fascia adheres closely to the outer 
wall of the muscle, and must be removed to appreciate the direction of its fibres. 
It is thin in front and dense behind, where it is then continuous with the aponeu- 
rosis of the pharynx, and consequently strengthens the junctional area between 
the mouth and pharynx ; for this reason it is called the buccopharyngeal fascia. 
Owing to the strength of this fascia, and to the great vitality of the buccinator and 
superior constrictor muscles of the pharynx, abscesses do not readily break into 
the mouth and pharynx. 



Table of Muscles of Mastication. 



Name, 
Masseter. 



Iruertion, 



Action. 



ward and 
ward. 



up- 



Origin. 

Malar process of Anji:Ie and lower To draw jaw for- 

superior max. ; one-half of outer 

anterior two- surface of ramus. 

thirds lower bor- 
der zygomatic 

arch. 
Inner surface zygo- Outer surface of 

matic arch ; post, upper half of 

one- third of ramus and coro- 

lower border. noid process. 



Paralytic symptoms. 

Lessened ability to pro- 
trude chin. 



To draw jaw 
and back. 



up 



Lessened ability to retract 
and elevate jaw. 



Temporal. Temporal ridge 

and fossa. 



External Ala of sphenoid, 
pterygoid. 



Coronoid process. 



Ant. half elevates Partial loss of power to 
the jaw ; post. elevate and retract jaw. 
half retracts and 
elevates jaw. 



Interarticular car- To draw cartilage A ])eculiar creaking noise 
tilage. inward and for- produced by the con 

ward onto the 
eminentia articu- 
laris. 



dyle riding over the 
stationary fibrocartilage ; 
noise both subjective and 
objective symptom. 





Outer surface of 


Neck of condy 


le. 




external ptery- 
goid plate. 








itemal 


Inner surface of 


Inner surface 


of 


pterygoid. 


external ptery- 
goid plate ; tuber- 
osities of palate 
and superior 
maxilla. 


lower 
ramus. 


half 


of 



To draw jaw for- Inability to move jaw 
ward and in- toward the affected side ; 

ward. when chin is depressed 

deviation of jaw to 
paralyzed side (Gowers). 

To draw jaw for- Inability to draw closed 
ward, upward, jaw forward, 
and to the oppo- 
site side. 



Buccinator. Outer surfaces of Orbicularis oris. 

both upper and 
lower alveolar 
processes; ptery- 
gomaxillary 
ligament. 



To abduct corners Inability to widen the 
of mouth ; to mouth ; pendulous 

force food into cheeks during mastica- 
vestibule. tion. 



Sninmary of Nerve-sapply. 

The buccinator receives a motor braDch from the seventh and a sensory from 
the fifth nerve. The remaining muscles are innervated by the inferior maxillary 
division of the fifth nerve. 

Uasseter. The nerve to the masseter passes outward above the external ptery- 
goid muscle with the masseteric vessels, through the sigmoid notch of the ramus, 
and enters the inner surface of the muscle. 

Temporal. There are interior and posterior deep temporal nerves, probably cor- 
responding to like physioloeical portions of the muscle which ihey supply. They 
pass over the upper border of the external pterygoid muscle, to the temporal muscle, 
and bone. 

Xbrtemal Pterygoid. The branch to this muscle is from the long buccal nerve. 




Internal Pteiygoid. The nerve to this muscle is distributed to the inner surface 
of the muscle. 

Tha Buccinator. The long buccal nerve passes between the upper and lower 
heads of the external pterygoid, with the buccal artery, and subsequently under 
cover of the temporal and masseter muscles to the buccinator muscle, and divides 
into the sensory branches for the skin and cheek. This muscle derives its motor 
branches from the seventh nerve. The muscles of mastication derive their blood- 
supply from the second or pterygoid stage of the internal maxillary artery. Col- 
lectively, branches of both the artery and nerves are called muscular ; individu- 
ally, each takes the name of the muscle it supplies. 
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TEMPOROMANDIBULAR ARTICULATION. 

Osteological Elements of the Temporomandibular Region. The tympanic plate 
is a thin lamina which forms the posterior part of the glenoid fossa and the 
anterior wall of the middle ear and external auditory meatus. It terminates 
externally in the auditory process, below in the vaginal process, above in the 
Glaserian fissure. 

The Eminentia Articularis is the broad, strong, anterior root of the zygomatic 
process of the temporal bone. It forms the anterior boundary of the glenoid fossa, 
and is covered with cartilage. The preglenoid tubercle, at the outer end of the 
anterior root, is for the attachment of a portion of the external lateral ligament. 

The Postglenoid Tubercle, or middle root of the zygoma, forms the posterior boun- 
dary of the articular part of the glenoid fossa, and separates the auditory process 
from the articular part of the glenoid fossa. 

The Glaserian or petrotympanic fissure is between the squamous and tympanic 
elements of the temporal bone It separates the articular from the non-articular 
part of the glenoid cavity. It leads into the tympanum, lodges the processus 
gracilis of the malleus, and transmits the tympanic branch of the internal maxil- 
lary artery to the middle ear. 

The Ganal of Huguier or iter chordee anterius is a subdivision of the Glaserian 
fissure. It transmits the chorda tympani nerve from the tympanum to ihe zygo- 
matic fossa, where, after communicating with the otic ganglion, it passes beneath 
the external pterygoid muscle to the outer side of the lingual nerve. 

The Glenoid Fossa is situated in a recess between the squamous and tympanic 
parts of the temporal bone. It is bounded anteriorly by the eminentia articularis, 
posteriorly by the tympanic plate. The anterior and posterior limiting structures 
of the glenoid fossa meet at the Glaserian fissure. The glenoid fossa consists of two 
parts : (1) One anterior to the Glaserian fissure, covered with cartilage and called 
the mandibular because it articulates with the condyle of the mandible ; (2) 
another, posterior to the Glaserian fissure, and occupied by a part of the parotid 
gland. The dome of the glenoid fossa is very thin and easily fractured. 

The Gondylar Process of the mandible consists of (1) a condyle; (2) a neck. 
The condyle articulates with the articular part of the glenoid cavity. Its convex 
surface is covered with cartilage. Its transverse axis is greater than its antero- 
posterior. Its articular surface is surrounded by the origin of the mandibular 
part of the capsular ligament. The neck is the constricted part of the process 
below the condyle. It is flattened in front and gives insertion to the external 
pterygoid muscle. 

The Styloid Process is, morphologically, not a part of the temporal bone. It 
was evolved from the dorsal extremity of the second visceral arch and became 
united to the inferior surface of the petrosa. It gives origin to three muscles and 
two ligaments, as follows : stylohyoid muscle, from the back and outer surface ; 
styloglossus muscle, front and lower part of the tip ; stylopharyugeus muscle, 
from internal part of the base ; stylomandibular ligament, from tip of the styloid ; 
stylohyoid ligament, from tip of styloid. 

The temporomandibular articulation is held in position or its range of move- 
ments limited by certain periosteal and fascial ligaments. One of these, the pos- 
terior, is always ruptured in dislocation of the jaw. 



LIGAMENTS OF LOWER JAW. 

The ligaments are the following : the capsular ligament ; the anterior part of 
the capsule ; the posterior part of the capsule ; the internal lateral ligament ; the 
external lateral ligament ; the sphcnomandibular ligament ; the stylomandibular 
ligament ; the iuterarticular fibrocartilage. 
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The Oapsnlar Ligament is loose and flabby, and is attached externally to the 
articular surfaces, above and below. It in iu relation intemally with the circiiui' 
fereuce of the Interarticular fibrocartilage, and lined by synovial membrane. 
The anterior, posterior, aod lateral parts of the capsule are continuous in such a 
manner as to encapsulate the joint. (See Gray's Anatomy.) 

The External Lateral ligament is the strougest part of the capsule. It is attached 
to the outer surface of the zygoma and to the outer surface of the neck of the 
condylar process. The synovial membrane lines the compartments of the capsule. 
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The upper is larger and looser than the lower. The nerve-supply of this articu- 
lation is derived from the masseteric and auriculotemporal branches of the inferior 
maxillary division of the trifacial nerve. The muscles of mastication move tlie 
temporomandibular articulation ; they are supplied by the trifacial nerve ; hence 
the nerve-supply of the temuoromandibular joint is from the trifacial and in har- 
mony with a general law. The interarticular fibrocartilage divides the cavity of 
the temporomandibular articulation into an upper and a lower portion. It has an 
upper part accommodated to the surface, over which it glides — concavo-convex 
antero-posteriorly ; a lower part, corresponding to tlie articular surface of the 




condyle. The circumference of the cartilage, thicker than the central part, is 
attached to the iuner surface of the delicate, loose, flabby, capsular ligament. A 
few fibres of the external pterygoid muscle are inserted into the anterior part of 
the cartilage, and by these the same is drawn forward onto the eminentia arlicu- 
laris when the mouth is o))ened. 

The Sphenomiindibiilar (long internal lateral) ligament of the jaw extends from 
the spine of the sphenoid to the lingula of the mandible. Near the mandibular 
foramen this ligament is perforated by the mylohyoid nerve. Morphologically, 
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it is a degenerated part of the first visceral arch. Its inner surface is in relation 
with the internal pterygoid muscle ; outer, with the external pterygoid muscle, 
middle meningeal artery, mandibular nerve, and internal maxillary vessels. 

The Stylomandibular ligament is between the masseter and internal pterygoid 
muscles. It arises from the styloid process near the apex, and is inserted into 
the posterior border and angle of the mandible. It is of fascial derivation. 

Embryology. The temporal bone consists of three genetically distinct parts — 
petrous, tympanic, and squamous — which at birth are separate from one another. 

The Tympanic is the smallest of the three embryonal parts of the bone, and is 
wedged in between the petrous and squamous parts at the base of the skull in 
such a way as to form (1) the auditory process around the external auditory canal ; 
(2) the vaginal process and tympanic plate, which latter forms a partition between 
the middle ear and the glenoid fossa. Union between the tympanic and squamous 
parts of the bone occurs before birth. Union also occurs between the tympanic 
and petrous parts, except in the region of the dorsal end of the first visceral arch. 
Failure to unite here is known as the Glaserian or petrotympanic fissure, located 
between the articular and non-articular parts of the glenoid fossa. In near rela- 
tion with the three parts of the temporal bone in the embryo were developing, 
from an entirely different source, mandible, tympanum, Eustachian tube, bones 
of hearing, and styloid process. We must see now how these opposite factions 
became so firmly amalgamated as to make a comprehensive understanding of the 
adult temporal bone, in its relation to the organs of hearing and mastication, 
without embryological study an absolute impossibility. We refer to the adjacency 
of the dorsal extremity of the visceral arches and clefts to the genetic parts of 
the temporal bone. 

The nrst and second visceral arches and their intervening cleft evolved the bones 
of hearing, the middle ear, the Eustachian tube, the stylomandibular and spheno- 
mandibular ligaments, the styloid process, and jaw bones before the development of 
the cranium : the petrosa was subsequently built up completely around the middle- 
ear parts, and incompletely shout the condyle of the mandible, hence the tympanum 
and glenoid cavity ; perfect union between the tympanic part and petrosa did not 
occur, hence the Glaserian fissure wedging in the processus gracilis of the malleus. 

Table showing the parts in the temporomandibular region, evolved from (1) 
temporal bone ; (2) visceral arches. 

Temporal eUvients. Visceral arch structures. 

Auditory process. Condyle of mandible. 

Vaginal process. Styloid process. 

Tympanic plate. Stylomandibular ligament. 

Posterior glenoid tubercle. Sphenomandibular ligament. 
Anterior glenoid tubercle and eminentia articularis. Tympanic cavity. 

Glenoid fossa. Eustachian tube. 

Glaserian fissure and canal of Huguier. Ossicles of hearing. 



DEPRESSIONS AND CANALS. 

The locations of depressions and canals in the temporomandibular region, 
according to the lines of least resistance and junctional areas, are the following : 

1. The Glenoid Fossa is located between the tympanic and the squamous parts 
of the temporal bone. It lodges {a) condyle of the mandible ; (6) portion of the 
parotid gland. 

2. The Glaserian Fissure is located between the tympanic and petrous portions 
of the temporal bone. It represents the ununited region between these two parts. 
It has a subdivision, the canal of Huguier or iter chordae anterius, through which 
the chorda tympani passes from the middle ear to the zygomatic fossa. 

3. The Auricular Fissure is between the auricular process of the tympanic part 
and the mastoid process of the petrosa. The fissure transmits the auricular 
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branch of the vagus. This branch supplies the auricular process and communi- 
cates with the auriculotemporal branch of the trifacial nerve. 

4. The Tympanum or middle ear, like the facial canal, is in a junctional area, 
determined by ossification proceeding from the four ossific nuclei of the petrosa. 
It was evaginated from the inner part of the first visceral cleft and completely 
surrounded by the petrosa. 

5. The Facial Ganal extends from the bottom of the internal auditory meatus 
to the stylomastoid foramen in the petrosa. It lodges the seventh nerve. Its 
junctional area is determined by the ossification from the opisthotic, pterotic, 
pro-otic, and epiotic nuclei of the petrosa. 

DEPRESSOR AGENTS OF MANDIBLE. 

The depressors of the mandible are the following : 1. Gravity — that is, the 
weight of the jaw. 2. The platysma myoides muscle. 3. The digastric muscle. 
4. The mylohyoid muscle. 5. The geniohyoid muscle. These agents are antago- 
nized by the following muscles : 

(a) The anterior segment of the temporal muscle. (6) The masseter muscle, 
(c) The internal pterygoid muscle. 

Nerve-supply. The nerve-supply is in harmony with the general rule : nerves 
that supply the muscles moving a joint supply the joint moved by the muscles. 
The fifth nerve supplies the muscles of mastication ; it also supplies the temporo- 
mandibular articulation through (1) the articular branch of the auriculotemporal ; 
(2) the articular branches of the masseteric. 

Blood-supply. The blood-supply is from the ascending pharyngeal branch of 
the external carotid, middle meningeal, and temporal branches of the internal 
maxillary artery. 

Ligamentous Muscles. The ligamentous muscles of the temporomandibular 
articulation are the temporal, masseter, internal, and external pterygoids. Muscles 
that cross any joint are said to be ligamentous thereto; they are the elastic ligaments, 
in contradistinction to the periosteal ligaments. 



INTERNAL MAXILLARY ARTERY. 

The internal maxillary artery arises from the external carotid in the substance 
of the parotid gland, behind the neck of the jaw. It traverses the zygomatic 
fossa, passes between the upper and lower heads of the external pterygoid muscle, 
and gives off i(s terminal branches in the sphenomaxillary fossa. It has three 
portions: maxillary, pterygoid, and sphenomaxillary, and an accompanying 
internal maxillary vein. 

Branches of Internal Maxillary, Tabulated. 

MaxiUary portion. Pterygoid portion. Sphenomaxillary p'jrtion. 

Deep auricular. Masseteric. Posterior dental (alveolar). 

TympaDic. Deep temporal. Infra -orbital. 

Middle meningeal. Pterygoid. The Vidian. 

Small meningeal. Buccal. The pterygopalatine. 

Inferior dental. The sphenopalatine (nasal). 

The ascending palatine. 

The descending palatine. 

The Maxillary Portion is between the neck of the jaw and the internal lateral 
ligament. From this are given off the following branches : (1) The deep auricu- 
lar, to the external auditory meatus and drum ; (2) the tympanic, which passes 
through the Glaserian fissure to the middle ear ; (3) the middle meningeal, given 
off between the neck of the jaw and the internal lateral ligament, passes between 
the two roots of the auriculotemporal nerve, through the foramen spinosum, into 
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the middle fossa of tbe skull, and is dislribiiled to the dura mater ; (4) the small 
meningeal enters the skull through the foramen ovale and supplies the Gassenan 
ganglion and dura ; (5) the inferior dental accompanies ihc nerve of the same 
name, enters the mandibular canal, and is distributed to the teeth and gums of 
the mandible and to the skin of the chin. 

Tlie Pterygoid PortiOB is between ihe external pterygoid muscle and the inser- 
tion of the temporal. Its branches are : (I) The masseteric, which supplies the 
masseter muscle and anastomoses wilh the facial and transverse facial branch of 
the temporal ; it gains the under surface of the muscle through the sigmoid notch, 
between the coronoid and condylar processes of the ramus, and is accompanied by 
the nerve and veins of like name ; (2) the deep temporal, anterior and posterior, 
attended by the nerves and veins of like name, ana distributed to the deep sur- 
face of the temporal muscle ; (3) the pterygoid to the pterygoid muscles, atiended 
by the nerves and veins of like name ; (4) the buccal, attended by the long buccal 
branch of the fifth nerve, to the buccinator muscle. 




The Sphenomaxillary Portion h in Ihe sphenomaxillary fossa. Branches: (1) The 
posterior deutal, given off with tbe infra-orbitat as the artery enters the iiphL>iio- 
maxillary fissure aud gives branches to the molar and bicuspid teeth ; {a) gingival 
branches to tbe gums; [b) antral branches to the antrum of Higbmore. (2) The 
infra-orbilal arises wilh the inferior dental, passes along the infra-orbital canal, and 
appears on the face at the infra orbital foramen, between the levator tabii su{)erioris 
and levator angnli oris. Branches: ((t) To tbe lacrymal gland; (A) to Ihc inferior 
rectus and inferior oblique muscles ; (t) to the mucous mc mlirane of the antrum 
of Highmore ; {d) to the incisor and cuspid teeth ; (e) to tbe nose, lip, and eyelid. 

(3) The Vidian, i-raall, passes through the Vidian canal at the junction of the 
lingnta, pterygoid process, and greater wing of the sphenoid bone to the Kustachian 
tube, middle ear, and pharynx, and is attended by the Vidian nerve and veins, 

(4) The pterygopalatine passes through the canal of like name, with the pharyngeal 
branch of Meckel's ganglion, to the pharynx and Eustachian tube. (5) The 
sphenopalatine or nasal branch enters the nose (brongh the foramen of like name, 



in nomjHiiiy with the splieiiopalatiiie branches of Meckel's gauglion, and (iupplie 

' the ethmoid cells and mucous membrane cif the antrum of Hi^hmore. (6) The 

asoending palatine passes through the posterior palatine canal, »'ttli the jtalatinc 

I nerves from Meckel's ganglion, thence along the roof of the mouth, to the anterior 

palatioe canals, in which they inosculate »n the septum with branches of the 

nasopalatine artery, (7) The descending palatine branches to the gums, glands, 

, miieoiLs membrane, and soft palate. 

The Internal Maxillaiy Vein accoinjiauies and corresponds to the maxillary artery. 
Tributai-ka : Middle meningeal, deep temporal, pterygoid, masseteric, buccal, 
superior and inferior dental, palatine, and other veins. These tributary veins 
form a plexus cnri-esponding to the pterygoid and sphenomaxillary portions of the 
internal maxillary artery — the pterygoid plexus. The internal maxillary vein 
passes behind the neck of the mandible and joins the temporal vein, forming the 
I temporomaxillary. This divides into (I) a tributary of tlie facial vein ; ("i) the 
[ ej.ternal jugular, which receives the posterior auricular vein. 



THE TRIFACIAL NERVE ROOTS AND GANGLION. 

Roota. The trifacial has a motor and a sensory portion. The motor root arises 

from groups of cells in the floor of the fonrtli ventricle and in the aqueduct 

I of Sylvius, and passes outward to supply the muscles of miistiealiou. The fibi 
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mf the sensory portion arise in wlls of the Gasserian ganglion, and, patwlng 
inwftnl, end around ibe cells of the gelatiuous substance and funiculi gracilis and 
■«unea(us. 
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The larger or sensory root passes through the trigeminal notch near the apex 
of the petrosa and enters MeckePs space, where it spreads out, becomes plexiform, 
and enters the Gasserian ganglion. 

The smaller or motor root crosses beneath Ihe Gasserian ganglion, and, joining 
the sensory portion of the third division, is distributed to the muscles of mastication. 

Gasserian Ganglion. The Gasserian ganglion gives origin to the sensory fibres. 
It lies in a depression on the anterior surface of the petrosa, near Ihe apex of the 
bone in relation with the internal carotid artery and cavernous sinus. It is joined 
by sympathetic nerves from the carotid plexus, and gives branches to the dura. 
From the anterior convex border of the ganglion the ophthalmic, superior, and 
inferior maxillary divisions of the trifacial nerve arise. The first leaves the 
cranium through the sphenoidal fissure, the second through the foramen rotundum, 
the third through the foramen ovale. 

Ophthalmic Division of Trifacial. 

The ophthalmic division is sensory, and supplies the eyeball, ciliary muscle, 
iris, lacrymal gland, nasal and ocular mucous membrane, skin of eyebrow, foi'e- 
head and nose, and ciliary ganglion. Its branches are the lacrymal, frontal, and 
nasal. (See Fig. 1 8.) 

The Lacrsrmal Nerve passes through the outer angle of the sphenoidal fissure to 
the orbit. It reaches the lacrymal gland, having traversed the cavity of the 
orbit along the upper border of the external rectus muscle. Its branches are to 
the lacrymal glana, conjunctiva, skin of the upper lid, and communicating to the 
orbital branch of the superior maxillary nerve. 

The Frontal Nerve, the largest branch of the ophthalmic, enters the orbit through 
the sphenoidal fissure. It lies on the levator palpebrae, and, midway between 
the apex and base of the orbit, divides into supratrochlear and supra-orbital 
branches. The supratrochlear crosses the tendon of the superior oblique, passes 
over the inner angle of the orbital arch, and is distributed to the eyelid, con- 
junctiva, and forehead. Near the pulley of the superior oblique muscle it gives 
a branch to the inf ratrochlear branch of the nasal nerve. The supra-orbital branch 
leaves the orbit through the supra-orbital foramen, with an artery of like name, 
and supplies the skin of the forehead. 

The Nasal Nerve, on entering the orbit through the sphenoidal fissure, passes be- 
tween the two divisions of the third nerve, and also between the two heads of the 
external rectus muscle. It passes between the optic nerve and the superior 
rectus muscle to the anterior ethmoidal foramen, through which it passes into the 
cranial cavity, attended by the anterior ethmoidal vessels, and, running forward 
on the cribriform plate of the ethmoid, passes through a slit into the nasal fossa. 
It gives off the following branches : 

'a) Long ciliary nerves to the eyeball. 

6) A septal branch to the mucous membrane of the septum. 

c) An external branch to the outer wall of the nasal fossa. 

d) A superficial branch to the lower part of the nose, 
(e) An inf ratrochlear branch to the conjunctiva, caruncle, inner eanthus, liicrv- 

mal sac, eyelids, and nose. 






The Ciliary Ganglion. 

The ciliary or lenticular ganglion is about the size of a pinhoiid ; it lies near 
the apex of the orbit, between the optic? nerve and the external rectus muscle. 
Its roots are : 

(a) Motor, from the third nerve. 

(6) Sensory, from the nasal nerve. 

(<?) Sympathetic, from the cavernous plexus. 



The ciliary ganglion is a composite structure, and each branch of distribution 
has a definite ^yeiologicai function. Its ciliary branches nre called the ahort, in 
contradistinction to the long ciliary branches of the nasal nerve. 




OculoiDolor Deive and cLLIbit gaoelloD <C. G.). (GckbisU after Testitt.) 

Function. The ciliary braucbes, derived from the nasal nerve element of the 
ganglion, confer trophicity and ordinary sensation on the eyeball. Branches of 
the ganglion derived from the third nerve element are motor to the ciliary muscle 
and sphincter of the iris. Branches of sympathetic derivation produce dilatation • 
of the iris. (See Gerrish,) 



Sapehor Maxillary DivisioQ of Trifacial. 

The superior maxillary, a sensory nerve, begins in the Gasserian ganglion and 
ends on the face around the infra-orbital foramen. The nerve leaves the cranium 
through the foramen rotundum, in the greater wing of the sphenoid bone, and 
enters the upjier part of the sphenomaxillary fossa. It then passes through the 
sphenomaxillar}' fissure (as infra-orbital nerve) in company with the vessels of like 
name, and enters the infra-orbilal canal in the floor of the orbit. This nerve 
reaches the face through the infra-orbital foramen, and gives oflE the following 
branches : (a) A recurrent branch to the dura mater ; (6) two sphenopalatine 
branches to Meckel's ganglion ; (c) the orbital or teniporomalar ; (a) Ihe middle 
superior dental ; (c) the posterior dental ; (/) the anterior dental ; (g) the infra- 
orbital to the nose, lip, and eyelid ; (ft) a recurrent branch to the dura mater 
accomjianying the middle meningeal artery. 

The Orbital or temporomalar bi'ani.'h enters the orbit through the sphenomaxillarv 
fissure, and' divides into Ihe temporal and malar braoches. It communicates with 
the lacrymal nerve and passes through a canal in the malar bone to the temporal 
region. The malar branch passes forward between the flour and outer wall of the 
orbit, and escapes on the face through a small foramen in the malar bone. 

The Posterior Dental Nerves, accompanied by vessels of like name, contribute 
branches to the mucous membrane of the cheek and gums, and enter the posterior 
dental canals in the zygomatic surface of the maxilla for the supply of the molar 
teeth and antrum of Highmore. 



Tlie Anteiior Superior Dental iierve.s ari^e near the front oF tiie iiifra-urliitiil uuii 
pass through the canals in the anterior wall of the antrum, and supply the nasal , 
fi)SS)c, incisors, cuspid, and gums. 

The Middle Dental Nerves arc given off in the infra-orhila! canal. They pass I 
ihrongh small canals iu the outer wall at the antrum and supply the bicuspids. 
On emergence from the infra-orhital foramen the infra-orbital nerve breaks up 




,bi.-nrn«l»llQa ganglion. 



into eight or ten sensory branches, of which two — the inferior palpebral — supply I 

the skin and conjiiuctiva of the lower lid ; two — the lateral naeal — supply the sfcia ] 

, of the Dose; the remaluing branches — the superior labial — supply the skin and j 

mucous membrane of the tipper lip. Thtse several brauclies communicate with 1 
the seventh nerve to form the infra-orbital plexus, a structure which lies between 
the levator labli au[)eriuris and levator anguli oris muscles, 



Meckel's Ganglion (Sphenopalatine). 

Meckel's ganglion is In the aphenoniaxillary fossa, Ijcltiw ihe superior maxillary 
nerve, in a fatty mass surrounded by the terminal branches of the internal ma.x- 
illary artery. 

£oot9 : (1) Sensory, frc*m the superior maxillary divisions of the fifth nerve, 
through two sphenoiuilatino nerves; (2) motor, from Ihe seventh nerve, through 
the great superficial {>etniail ; (3) gympathclic, from the carotid plexus, lliroiigh 
the great deep petrosal. The .'tympalhetic and motor roots combine to form the 
Vidian nerve and pass through ihe Vidian canal. 

Branches. (1) The ascending, leave the sphenomaxillary fossa through the 
sphenomaxillary fissure to the periosteum of the orbit ; (2) the descending or 
[>alntine, leave the fossa at the apex, through the posterior palatine canal, and 
supply the gums, mucous membrane, glands of roof of mouth, and soft palale ; 
C.i) the posterior : (c) the Vidian, formed by union of "the great superticial petrosal 
(a branch of the facial) and the grcal deep petrosal (a branch of the carotid 
plexus), passes through the Vidian canal and forms the motor and symiKithetic 
roots of Meckel's ganglion; (6) the pharj-ngeal, [wsses tl 



canal and supplies the n 



I membrane 



}! the upper part of thu pharj'nx ; (4) 



the internal ; (") the nasal, pass through ihc spheno)>alalIne foramen, in the Inner 
wall of the sphenomaxillary fos^a, and are distributed to the upper and back part 
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f of the Beptiiiii ; (i) tlii: iiasopnliiliiiD, enters the nasal fossa through the spheno- 
tine forameu, passes along llit" groove on the vomer, thenee through the 
foramina of Scarpa, where it eommnuicales willi the nerve of the opposite siile In 
form a plexus, from which the mucous membrane of the anterior half of the hanl 
palate is supplied. 

Inferior Maxillary Division of Trifacial. 

The inferior maxillary division arises from the (.iasserlaii ganglion, leaves the 
Keranium through the foramen ovale in the greater wing of the sphenoid, ami 
Kenters the zygomatio fossa. It is comuoaeil of sensory and motor fibres. The 
■motor root accompanies the sensory, anil the two unite after they pass throngh 
Ithe foramen ovale and form a mixed trunk, which divides into the anterior and 
^posterior parts. 




Tlie Branchea from Mixed Trunk. (I) The sensory recurrent; (2) the motor, 
totheinlernal pterygoid. Bmnehesof (he anterior diehion : (I) The deep t^mjioral ; 
(2) the masseteric ; (:1) 1o ihe exierual pterygoid ; |4) the long buet-al. Branches of 
poaterhr rlirkimi : (1) The auricidnlemporal ; (2) the inferior dental; (d) the 

I lingnat or giislatorv. 

[ The Branches of the Anterior Division. ((») The long buccal nerve, passrs be- 
tween the upper and lower heads of Ihe exleroal pteryg(jid muscle ; then down- 
ward and forward, internal to the temporal and masseter muscles, to the outer 
sarface of the temporal and hiiociuator muscles, where it forms the buccal plexus 
with the huccal branch of the facial nerve. From this plexus the buccinator 

l^muRcle, skin, and mucous membrane of Ibe cheek are supplied. 
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(6) Tlie masseteric nerve passes through the sigmoid notch to the masseter 
muscle in company with the masseteric vessels. 

(c) The deep temporal nerves, two in number, pass above the external ptery- 
goid muscle, hugging the bone closely, and soon enter the temporal muscle as 
very small twigs. 

(d) The external pterygoid nerve arises with the long buccal, and supplies the 
external pterygoid muscle. 

Branches of the Posterior Division, (a) The auriculotemporal nerve, sensory, 
arises by two roots, between which passes the middle meningeal artery. The 
roots soon unite, and the nerve passes beneath the neck on the condyle, gains the 
space between the ear and jaw, whence it passes through the parotid gland and 
lies beneath and accompanies the superficial temporal artery across the zygoma. 
Branches of auriculotemporal nerve : communicating, to the seventh nerve ; 
articular, to the temporomandibular joint ; sensory, to the parotid gland ; auricu- 
lar, to the external auditory meatus and skin of the upper and anterior part of the 
pinna. (6) The inferior dental nerve passes beneath the external pterygoid 
muscle, across the internal lateral ligament of the jaw, and enters the mandibular 
canal with the inferior dental vessels. The inferior dental nerve gives dental 
branches to the teeth ; gingival branches to the gums ; mental branches to the 
skin of the chin ; muscular to the mylohyoid muscle and anterior belly of the 
digastric, (c) The lingual or gustatory, a sensory nerve, is joined on its outer side 
by the chorda tympani. Course: Under cover of the external pterygoid muscle; 
between the internal pterygoid and ramus, in front of the inferior dental nerve ; on 
the mylohyoid muscle, beneath the mucous membrane ; between the mylohyoid and 
hyoglossus muscles, below Wharton's duct ; it is connected to the submaxillary 
ganglion as it crosses the hyoglossus muscle. The nerve may be reached by cut- 
ting longitudinally through the mucous membrane opposite the second lower 
molar tooth. Branches : Sensory, to the anterior two-thirds of the tongue ; to 
the sublingual gland, secretomotor fibres from the chorda tympani ; to the mucous 
membrane ; communicating, to the hypoglossal nerve, submaxillary ganglion, and 
inferior dental nerve. 

The chorda tympani is a branch of the seventh cranial nerve, passes throueh 
the tympanum, and leaves this cavity through the canal of Huguier, in the 
petrous portion of the temporal bone. It meets the lingual nerve near its origin, 
accompanies the same as far as the submaxillary gland, and gives branches to the 
tongue, submaxillary, and sublingual glands. 



The Submaxillary Ganglion. 

Location, The submaxillary ganglion is on the outer surface of the hyoglossus 
muscle, attached to the gustatory nerve, and about the size of a pinhead. 

Roots. (1) Sensory, from the gustatory ; (2) motor, from the chorda tympani ; 
(3) sympathetic, from the nervi molles, surrounding the facial artery. Bistribu- 
Hon : To the mucous membrane of the floor of the mouth and to the submaxillary 
gland. 

The Otic Ganglion. 

Location. The otic ganglion is on the inferior maxillary division of the fifth 
nerve. Its roots are : (1) Motor, from the inferior maxillary ; (2) sensory, from 
the auriculotemporal ; (3) sympathetic, from the plexus on the middle meningeal 
artery. Relations : (1) External, to the inferior maxillary nerve ; (2) internal, to 
the tensor palati ; (.i) posterior, to the middle meningeal artery. Distribution: 
To the tensor palati, tensor tympani, and a communication to the tympanic branch 
of the ninth nerve. 



NASAL FOSSA AND ACCES80KT SINUSES. 



Dissection and Identification. 

Mnke median incwion with sharp saw through the entire head, a little to one aide of the 
mid-line, including the lower jaw. Usually this incision will expose the frontal, ethmoid, 
and sphenoidiil sinuses sufficiently^ for study of these regions. Thoroughly cleanse the parts 
with warm water. (See Figs. 23, 24.) 

NaaalFossn Identify (ij by the location vertically extending from the roof of the mouth to 
the baee of the skull ; (2) by the presence of the antrum and orbit externally ; (3) by the anterior 
nasal openings {anterior nares) in front, and the posterior openings (posterior nares) discbarg- 
inK into the pharynx behind. 

Tnrbinate Bones (superior, middle, inferior). Identify (1) by their location on the outer 
wall of the nose; (2) by their characteristic scroll Bhai>e. 

Hestiues (superior, middle, inferior). Identify (1) by tlie location of the superior meatus 
between the upper and middle turbinate boues; (2) of the middle meatus between the inferior 
and middle turbinate bones; (3) of the inferior meatus, between the floor of the mouth and 
the inferior turbinate bone. 

Posterior Naiiol Openings. Identify (1) by the location on each side of the posterior 
border of the nasal septum : (2) by opening into the pharynx. 

Septum Nasi. Identify (1) by the location so as to divide the internal nose into a right 
and a left part; (2) by the composition of these parts (easily demonstrable when the mucous 
membrane is removed), the vertical plate of the ethmoid, triangular cartilages, and vomer ; 
(3) by the location so as to form the inner wall of each nasal fossa. 

HKsal Dnct and Valve of Hassnei. Identify (1) by opening well forward into the inferior 
meatus, beneath the inferior turbinate bone ; (2) by communication with the conjunctival sac 
through the lacrymal sac and canalicull. An imperfect valve of mucous membrane guards 
the opening. 

Ostium U&xillalre. Identify (I) by the location in the middle meatus, beneath the middle 
turbinate bone ; (2) by communication wiih the antrum of Highmore. 
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InltuuUbnlnm. Identify (1 ) by the termination in the middle meatus, well forward, beneath 
the middle turbinate bone; (2) by communication above with the frontal sinus and anterior 
ethmoidal cells. 

Frontal Sinnses. Identify (I) by the location in the frontal bone, corresponding to the 
superciliary ridges; (2) by the presence of an opening (infundibulum) leading into the middle 
meatus, on the outer wall of the nose; (3) by a delicate, loosely attached mucous membrane. 
Diutction : The incision commonly employed in the removal of the calvanum usually makes 
a good exposure from above. Access mav also be gained by trephining through the super- 
ciliary ridge. In this latter method note the mucous membrane when the button is removed. 
If the sinus contains pu.", examine other intramural sinuses for pus. 

Ethmoidal Cells. Identify (1) by their location in the lateral mass of the ethmoid hone; 
(3) by the communication in front with the frontal, behind with the sphenoid sinus ; (3) by 
the delicate mucous membrane ; (41 by the spongy texture of the bone and cellular nature of 
the interior; (5) by their location betweeu the os planum and ethmo-turbinnla. Diiiedioii; 
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Gain access through the very thin os planum of the ethmoid, behind the lacrymal bone, on 
the inner wall of the orbit. 

Sphenoidal Sinuses. Identify (]) by their location in the body of the sphenoid, beneath 
the sella turcica; (2) by their communication with the posterior ethmoid cells, and with these 
open into the superior meatus on the outer wail of the nose; (j^) by the delicate mucous mem- 
brane lining the 8ame. Dissection : Gain access through the nuor of the sella turcica. 

Antrum of Highmore. Identify (1) by its location in the body of the superior maxillary 
bone ; (2) by its communication with the middle meatus on the outer wall of the nose ; (3) by 
subjacenuy "to the floor of the orbit ; (4) by the second bicuspid, first and second molars, 
whose roots occupy the floor of the antrum. (Note the delicate mucous membrane and its 
continuation into the nose through the opening — ostium maxillaire. Dissection: Saw away 
one inch of the most prominent part of the cheek bone, the apex of the antrum. (See 
Fie. 21.) 

Kastoid Cells. Identify (I) by their location in the mastoid process of the temporal bone ; 
(2) by their delicate mucous membrane. The higher cells are strictly pneumatic, and contain 
no fat; the lower ones usually contain fatty connective tissue. Dissection: Saw away one inch 
of the mastoid and squamosa, as in Fig. 21. (Mastoid antrum — see tympanum.) 

NASAL FOSSJE. 

The Nasal Fossse are limited above by the base of the skull, below by the hard 
palate. The former limiting wall separates the nose from the cranial cavity, the 
latter from the oral cavity. In the mid-line the two fosste are separated by the 
septum nasi. The nasal fossse are limited in front by the anterior, behind by 
the posterior nares ; the former open on the face, the latter into the pharynx. 

The Shape. The cribriform plate of the ethmoid bone, about one inch long, is 
the highest part of the nasal fossse, and from this the fossse slope laterally toward 
the teeth, forward toward the tip of the nose, and backward toward the pharynx. 

The Roof. The forward slope of the roof corresponds to the bridge of the nose, 
and is composed of the nasal bones and the nasal spine of the frontal bone. The 
horizontal part of the roof is formed by the cribriform plate of the ethmoid. 
The backward slope of the roof is formed by the body of the sphenoid, alse of 
vomer, and sphenoidal processes of the palate bone. The foramina in the cribri- 
form plate transmit the olfactory nerves. Posteriorly, the roof has an occasional 
opening for the sphenoidal sinus. 

The Floor of the nasal fossse is about one inch wide. It is somewhat canoe- 
shaped, ending in front in the anterior, and behind in the posterior nasal spine, to 
which latter the uvula is attached. The floor is formed by the palatine process 
of the superior maxillary bone, articulating with the horizontal process of the 
palate bone. On the floor, just behind the anterior nasal spine, are the openings 
of the anterior palatine canal, four compartments : (1) Two lateral, the foramina 
of Stenson, through which pass the posterior palatine arteries from the mouth to 
the nose ; (2) two median, the foramina of Scarpa, through which pass the naso- 
palatine nerves from the nose to the roof of the mouth. 

The Inner Wall is called the septum nasi, and is formed by the vomer, vertical 
plate of the ethmoid, triangular cartilage, crests of maxillae, palate, sphenoid, 
nasal bones, and nasal spine of frontal. The posterior border of the vomer is free, 
and separates the posterior nares. The anterior border articulates with the incisor 
crest of the superior maxilla ; the inferior, with the floor of the nasal fossse ; the 
superior, with the sphenoid, triangular cartilage, and vertical plate of the ethmoid. 

The Onter Wall is formed by the inner surface and nasal process of the superior 
maxillary, three turbinates, vertical part of the palate, pterygoid process of 
the sphenoid, and lacrymal bone. 

The Anterior Narial Openings are bounded by the nasal bones above, the maxil- 
lary bones below, and the nasal processes of the superior maxillary bones laterally. 

Tha PoBterior Narial Openings are bounded above by the sphenoid, palate, and 
alse of vom3r ; below by the horizontal i)late of the palate bone ; externally by 
the internal pterygoid plate ; internally by the vomer and posterior nasal spine. 
The posterior narial opening of each side is about one-half inch wide and one 
inch from above downward. 



The Turbinate Bones arc Ibc snjiL-nur, middle, uiid iufcHor, uiid arc luuditied 
Kparls of the uuter wall uf tlie uusul fossie. Tbe superior uod middle are cuuvoluled 
Puarls of the lateral mass of the ethmoid bone, lieoce called ctbtuo-turbiDals ; llie 
■iiiferior turbioale is described aa an iudependeot bone, articulating with the max- 
f ilia, ethmoid, palate, and lacrimal ; still, morphologically, it is a dismembered 
[part of tbe lateral mass of the ethmoid. 

I HeEituseB. There arc three recesses or meatuses on the outer walls of the itagal 

f fossfe, snjHirior, middle, and inferior. The superior meatus is between the 

superior and middle turbinate bones ; the tuiddlc meatus, l>etween the middle and 

inferior lurbinatL' boiua ; the inferior meatus between tbe iuferior turbinate bone 

and floor of tlie nasal fossa?. 

Orifices of Heatuses. Tbe superior meatus has (1) an oriliee for the jtoslerlor 
ethmoidal cells, through which tbe sphenoidal sinus occasionally opens ; (2) the 
sphenopalatine foramen, covered by mucous membrane lu the recent state, which 
transmits the nasopalatine nerve and vessels from the sphenomaxillary fossa to 




the nose. The middle meatus has (1) a curveil groove, the sulcus semlluuaris 
(continuous above with the infundibulum), into which the frontal sinus and an- 
terior ethmoidal cells open ; (2) an o|)ouin^ for the nulrum of Ilighmore. The 
inferior meatus has an opening for the nasal duct in front, guarded by a circular 
fold of mucous memlirane, called tbe valve of Hassuer. 

The Mucous Membrajie (called jiituitary and Schneideriun) id thick over the lower 
turbinate boue and septum, tbin in the meatuses and intramural sinuses, and inti- 
mately adherent to the periosteum and perichoudrium. 

Communications. The nasal fussce communicate: (1) With the orbit, by tbe 
laorymal groove ; (2) with the cranial cavity, by the nasal split and olfactory 
loramina ; (3) with the moutb, by the anterior palatine canal ; (4) with the spheno- 
naxillary fossa, by the sphenopalatine foramen ; (5) with the middle ear, mastoid 
otrnm, and mastoid cells, through the I^ustachian tube and pharynx ; (6) with 
fhe frontal, ^jibeuoidal. maxillary sinuses, and ethmoid cells. 
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Areas. The uasal fossat are divided (1) into an upper or olfactory area ; (2) a 
lower or resi>iratury area. The former is supplied by the olfactory nerves and 
branches from the trigeminus, through the Viuiao nerve and Meckel's ganglion, 

Nerve-tmpply of Nasal Fossa. The nasal nerve supplies : 1. The anterior half 
of the outer wall. 2. The anterior half of the septum. 3. The anterior half of 
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the roof. Meckel's ganglion supplies: 1. The posterior half of the outer wall. 
2. The posterior half of the septum, 3. The posterior half of the roof. The 
olfactory nerve supplies : 1. The upper third of the septum nasi. 2. The supe- 
rior turbinated bone. 3. The middle turbinated bone. The anterior dental 
supplies: 1. The inferior turbinated bone. 2. The inferiorn 




Herre-snpply of the Intramural Sinuses. The ethmoidal cells, by the orbital branch 
of Meckel's ganglion. The sphenoidal eiuns, by the orbital branches of Meckel's 
ganglion ; the antrum of Higiimore, by the posterior superior denial ; the mas- 
toid antrum, by the recurrent branch of the trifacial ; the mastoid cells, by the 
recurrent branch of the trifacial ; the frontal sinus, by the supratrochlear branch 
of the frontal nerve. 



THE FACE. 49 

Vessels of the Intramural Sinuses and Nasal Fossa. The sphenopalatine artery 
supplies the vomer, the antrum of Highmore, the frontal sinus, the ethmoidal 
cells, the turbinated bones, and meatuses. 

The anterior and posterior ethmoidal arteries supply the septum, the roof and 
outer wall of the nose, the anterior and posterior ethmoidal cells. The descending 
palatine supplies the inferior meatus ana the inferior turbinated bone. 

The Vidian and pterygopalatine supply the roof of the nose ; the stylomastoid, 
the mastoid cells ; the pterygopalatine, the ethmoidal cells. 

The source of the arteries to the preceding regions are the stylomastoid from 
the posterior articular, the ethmoidals from the ophthalmic, the remaining ones 
from the internal maxillary, 

XNTRAMURAL OR ACCESSORY SINUSES. 

Intramural or accessory sinuses of respiration are in the bones of the head ; 
they contain air and are evolved by evagination from the nose, another and more 
highly specialized pneumatic cavity. They are absent in the very young, and 
attain full development and become pneumatically comi>etent in early adolescence. 

Mucous Membrane. The mucous membrane of the intramural sinuses is weak, 
pale, thin, flabby, detachable, poorly nourished, and liable to infection, just the 
opposite of the predominating physical traits of the mucous membrane of the 
parent cavity, the nasal fossae. 

Frontal Sinuses. The frontal sinuses are between the outer and inner tables of 
the vertical portion of the frontal bone, corresponding to the location on the sur- 
face of the superciliary ridges, but are not governed in size by these. There may 
be a large bump in this locality, due to the heaping up of bone, and not neces- 
sarily to a large sinus. The frontal sinus may occupy the greater part of the ver- 
tical portion of the frontal bone ; on the other hand, it may be very small or 
entirely absent. Its absence is noted in some Indian hill tribes. Posteriorly, 
the sinus communicates with the anterior ethmoidal cells ; it opens into the middle 
meatus about on a level with the palpebral fissure. The frontal sinuses are lined 
by a delicate mucous membrane, are asymmetrical on the two sides, and separated 
from each other by an incomplete partition of bone. This sinus is formed by an 
evagination of the original nasal pit. The frontal sinuses obtain as imperfect 
cells before the tenth year, but are well developed by the twentieth. (See Gray.) 

Ethmoidal Cells. The ethmoidal cells occupy the lateral masses of the ethmoid 
bone, being limited externally by the os planum, and internally by the superior 
and middle turbinated bones. At the points where the frontal, lacrymal, sphe- 
noid, palate, and maxillary bones articulate with the ethmoid there are cells 
designated fronto-ethmoidal, lacrymo-ethmoidal, spheno-ethmoidal, palato-eth- 
moidal, and maxillo-ethmoidal. The ethmoidal cells are lined by delicate mucous 
membrane, and are divided into (1) anterior, which open into the frontal sinuses ; 
(2) posterior, which open into the sphenoidal sinuses. 

Sphenoidal- Sinuses. The sphenoidal sinuses are in the body of the sphenoid 
bone. They are irregular in size, and separated from each other by an imperfect 
bony partition. They may extend into the basilar process of the occipital bone or 
even invade the pterygoid processes. They are lined by delicate mucous mem- 
brane, communicate with the posterior ethmoidal cells, and open into the superior 
meatus on the outer wall of the nasal fossae. 

Maxillary Sinus. The maxillary sinus or antrum of Highmore is the largest 
of the intramural sinuses. It is in the body of the upper jaw. Above it is the 
orbit, below it the mouth, internal to it the nasal fossa. Its capacity varies from 
three to eight drachms, and it is larger in the male than in the female. The 
antrum is formed by an evagination of the primitive nasal pit about the sixth 
month of foetal life, and is lined by a mucous membmne, continuous with that 
of the nose, through the nasal orifice or ostium maxillaire. As a rule the cavity 

4 
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of the antrum is single ; still, it may be divided into pockets or recesses by im- 
perfect bony partitions. For purposes of systematic study the antrum should be 
considered as having the following parts : 

The Apex, which corresponds to the malar prominence. The antral cavity may 
even invade the substance of the malar bone. 

The Base is the part directed toward the nose, and is also called the internal or 
nasal surface. This surface is very thin, deficient behind, and presents one or 
more openings close up under the roof, by which the antrum communicates with 
the middle meatus of the nose. The inferior turbinated bone and the vertical 
portion of the palate bone close in the opening of the antrum. 

The Roof is formed by the orbital plate of the superior maxillary bone, and 
separates the antrum from the orbit. The roof of the antrum and floor of the 
orbit are the same, and contain the infra-orbital canal, in which are lodged the 
infra-orbital nerve and vessels. 

The Floor is formed by more or less of the alveolar process, and presents irregu- 
larities corresponding to the roots of the first and second molar and second bicus- 
pid teeth. It must be remembered, however, that, while the first and second 
molars are in the closest relation with the antrum, under some circumstances any 
of the sockets of the upper teeth may communicate with this cavity. 

The Anterior Wall is formed by the facial surface of the upper jawbone. It 
contains the anterior-superior dental canals, in which are lodged the vessels and 
nerves for the supply of the incisor and cuspid teeth. 

The Posterior Wall is formed by the zygomatic surface of the jaw. This wall 
contains the posterior-superior dental canals, in which are located the vessels and 
nerves for the supply of the molar teeth. 

The walls of the antrum may be displaced by a large tumor in any direction 
(except in the line of the alveolar process and malar bone) on account of their frail 
structure. The antrum may be tapped (1) in the inner wall via the anterior 
nares ; (2) above the second bicuspid tooth ; (3) a molar tooth may be extracted ; 
still, this latter procedure is at variance with conservative dentistry. Large 
tumors of the antrum become painful on account of the pressure they exert on the 
nerves in the roof, anterior and posterior walls. Discharges from the frontal 
sinus may fill the antrum when, as occasionally happens, the opening for the 
antrum lies in the course of the infundibuliim, in the hiatus semilunaris. 

The Mastoid Antrum is present at birth. It attains its largest size (about that 
of a pea) in the third or fourth year, becoming somewhat smaller in the adult. 
It lies behind and communicates with the tympanum. Its floor communicates 
with the mastoid cells. Its roof is continuous with the roof of the tympanum, 
and is called the tegmen antri. The outer wall is continuous with the scjuamosa, 
and is the place through which the operator reaches the antrum. 
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Definition. Soft structuree covering the bone- 
i moved botli actively and paasivelv on the living. 
I Oomposition. (a) A'ery thick sktu, covered with hair (except the foreheud), and 
■ intimately attached to the subjacent superficial fascia; {fi) superficial fascia, a very 
Idense, fibro-fatty structure intimately attached to the skin and occipitofrontal is, 
land containing the vessel?: and nerves of the ecalp; (c) occipitofrontal is (see 
I muscles of expression) : (d) vessels and nerves. The pericranium lies next to the 
^one, but does not form a part of the scalp. 




Iil».-ll (lOlU TEiiTUI.I 



Be divlsloni of the w. 



Nerves (urtmory), (n) Supraorbital, pai^sing uuto the forehead through the 
Bupra-orbi lal foramen (with supra-orbital artery), a branch of the frontal division 
of the ophlhiiliuic; {(/) teuipoml branch of the lemporomular or orbital (from 
sec^ond division of the fifth nerve); (o) auricnlotemporal; from the third divi^uu 
of the tiflh uerve ; it pierces the temporal muscle aud its a]>oncurosis one inch 
above the xygoma, and accompanies the temporal artery between the ear and the 



condyle of the jaw, giving off the anterior auricular, [>arutid, articular, temporal, 

aud branches to the external auditory meatus; [d) supratrochlear, froin the frontal 

I branch of ihe ophthalmic (internal to the supra-orbital); (e) aurieularis magnuB and 



^^H bran 

^^Bocwipilnlis minor, from the cerviral plexus; (/) great occipital, from the poster 
^^Bdivision of the second cervical nerve; (17] auricular branch of the vagUfi to the 
^^^t posterior part of the meatus, back of the pinna and adjacent pari of the scalp; 
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{h) posterior auricular of the facial (motor) to the posterior belly of the occipito- 
frontalis, retraheus aurem, and small muscles on the cranial surface of the pinna; (t) 
temporal branches of the facial (motor) to the frontal portion of the occipitofrontal is, 
orbicularis palpebrarum, corrugator supercilii, attollens, and attrahens aurem 
muscles (auriculam is also used for aurem). 

Arteries, (a) Frontal from the ophthalmic, leaves the orbit at its inner angle, 
anastomosing with the supra-orbital on the forehead ; (6) supra-orbital, a branch 
of the ophthalmic, leaves the orbit through the supra-orbital foramen (with the 
supra-orbital nerve) to the forehead; (c) temporal, anterior and posterior ter- 
minals of the external carotid, supplies the side of the scalp as far as the vertex; 
(d) posterior auricular, from the external carotid, distributed to the ear and the 
adjacent scalp; (e) occipital, from the external carotid, to the posterior part of the 
scalp. (See Chapter I. for illustrations of arteries and veins.) 

Technique of Removing the Brain. 

1. After the scalp has been dissected and the temporal muscle with its investing aponeu- 
rosis turned down over the zygomatic arch, saw through the calvaria, in a line extending from 
the glabella (the smooth place between the superciliarv ridges) to the external occipital pro- 
tuberance. Care must be taken not to cut through the aura with the saw when the bony skull- 
cap is removed. Note adhesions of dura to same. 

2. Study (a) the attachment of the dura to the bone; (b) the meningeal arteries between 
the dura and bone (seen, however, on the outer surface of the dura) ; (c) an elevation (slight) 
in the mid-dural line, extending from before backward, and produced by clotted blood in the 
superior longitudinal sinus ; (d) Pacchionian bodies near the sinus and their villi perforating 
the dura mater and producing depressions in the inner table of the skull ; (e) frontal sinus 
between the two tables of the frontal bone, about one inch above the root of the nose. 

3. Cut through the entire length of the base of the superior longitudinal sinus in mid- 
line, remove the clotted blood ; cleanse and study most of the veins opening into the sinus. 
This sinus is in the attached border of the falx cerebri. 

4. Cut through the dura, from before backward, one inch to the right and lefk of the pre- 
ceding incision ; at right angles to this latter (from a point midway between the anterior and 
posterior poles) cut to the region of the ear, turn the dural flaps back and expose the subdural 
space. Note (a) the shining appearance given to the surface of the brain by the arachnoid 
membrane; (b) sulci between the adjacent convolutions of the brain, and the vessels of the 
pia mater showing through the arachnoid; (^) veins passing through the arachnoid, crossing 
the subdural space, and entering the superior longitudinal sinus, from behind forward, as a 
rule ; (d) the falx cerebri, a process of the dura mater, in the great longitudinal fissure, 
between the hemispheres of the cerebrum ; (e) attachment of the front end of the falx cerebri 
to the crista galli. 

5. Cut the attachment of the falx cerebri to the crista galli; gently remove the falx from 
the great longitudinal fissure by backward traction, cutting the veins opening into the supe- 
rior and inferior longitudinal sinuses. Study (a) the great longitudinal fissure; (6) the upper 
surface of the corpus callosum, at the bottom of the fissure, seen by separating the hemi- 
spheres ; (c) the convolutions and sulci of the cerebrum. 

6. Gently retract the frontal lobe of the cerebrum, and study in succession (a) the olfiictory 
bulb, with its twenty nerves (the latter passing through the cribriform plate of the ethmoid bone) ; 
(6) the optic nerve and the optic chiasm (the former entering the apex of the orbit through the 
optic foramen) ; (c) the internal carotid artery to the outer r*ide of the optic nerve (often called 
the ophthalmic by the inexperienced) ; (d) the pituitary body (in the pituitary fossa) con- 
nectea to the tuber cinerium by a constriction— the infundibulum ; (e) the motor oculi nerve ; 
(/) the tentorium cerebelli, attached to the superior border of the petrous part of the temporal 

bone. 

7. Cut the tentorium cerebelli along the upper border of the petrosa ; make slight gentle back- 
ward traction on the brain-mass, and study (a) the patheticus (fourth nerve) in the free border 
of the tentorium ; (6) the trigeminus (fifth nerve) beneath the tentorium, entering the middle 
fossa through the trigeminal notch ; {r) abducons (sixth nerve) seen perforating the dura on 
the dorsum sellae ; (d) the facial (seventh nerve), auditory (eighth nerve), and auditory artery 
are seen entering the internal auditory meatus on the posterior surface of the petrosa ; (e) the 
glossopharyngeal (ninth nerve), vagus (tenth nerve), spinal accessory (eleventh nerve), pass 
through the jugular foramen ; (/) the hypoglossal (twelfth nerve) pierces the dura as two 
small strands and emerges through the anterior condyloid foramen ; (g) the foramen magnum 
transmits the spinal cord and its coverings, the vertebral arteries and the spinal portion of 
the eleventh nerve. 

8. Thrust a long, sharp scalpel as far as possible downward through the foramen magnum, 
and with side motion sever the cord and vertebral arteries. Now pass the middle finger 
through the foramen magnum and deliver the entire brain. 
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9. Locate the cranial nerves from the first to the twelfth, inclusive, by reference *to Fig. 28 
and the subjoined table. Note the first, second, fifth, seventh, eighth, ninth, tenth, eleventh, 
and twelfth nerves passing through the dura and the bone in corresponding foramina. The 
third, fourth, sixth, and the three divisions of the fifth nerve pass through tne dura and then 
run between the dura and the bone until the bony foramina are reached ; in other words, 
these nerves do not leave the base of the skull through corresponding foramina in the dura 
and bone. (See primary and secondary foramina). 

10. Tear the dura from the anterior fossa and study (a) the Gasserian ganglion (on the 
sensory root of the fifth nerve) on the anterior surface of the petrosa near its apex ; (6) the 
great and small superficial petrosal nerve branches of the seventh on the anterior surface of 
the petrosa; (c) the first division of the fifth nerve (ophthalmic), dividing into three branches, 
which pass through the sphenoidal fissure into the orbit ; (d) the second division of the fifth 
nerve (superior maxillary), passing through the foramen rotundum ; (e) the third division of 
the fifth nerve (inferior maxillary), passing through the foramen ovale. 

Cranial Nerve. 



By p. Gad Kittkbuan, M.D. 



Name. 

1. Olfactory. 

2. Optic. 



3. Oculo- 
motor. 



4. Troch- 

learis. 

5. Trifacial. 



6. Abducent. 



7. Facial. 



8. Auditory. 



9. Glosso- 
pharyngeal. 



Superficial 
origins. 

Olfactory 
bulbs. 



Optic chi- 
asma. 



Inner side 
crus cere- 
bri. 



Valve of 
Vieussens. 
Middle of 

the lateral 
surface of 
the pons. 



Deep origin. 

Gyrus fornicatus, 
trigunum olfactorium, 
uncus hippocampi. 

External genicu- 
late, pulvinar of optic 
thalamus and ant. 
quadrigeminal 
body. 
Floor of aquaeduc- 
tus Svlvii. 



Groove be- 
tween oli- 
varv and 

» 

rest i form 
bodies. 



Distribution. Function. 



Foramen of 
exit. 

Foramina in Upper one-third 
the cribriform nasal mucous 



Groove be- 
tween pons 
and 
medulla. 
Groove be- 
tween pons 
and 
medulla. 

Groove be- 
tween pons 
and 
medulla. 



Floor of aqujeduc- 

tus Svlvii. 

Motor root : floor 

of 4th vent, and 

beneath aqueeduc- 

tus Sylvii. 
Sensory : cells in 
Gasserian gan- 
glion ; a sensory 

nucleus in 4th 
vent, and in nu- 
cleus of Eolando. 
Floor of 4th ven- 
tricle. 



Floor of 4ih ven« 
tricle. 



Chief nucleus in 
floor of 4th ven- 
tricle. Dieters' 
nucleus to inner 
side of restiform 
body. Accessory 
nucleus, postquad- 
rigerainal body and 
mtemal genicu- 
late by lateral 
commissure. 
Floor of the 4th 
ventricle. 



plate of 
ethmoid. 
Foramen 
opticum. 



Sphenoidal 
fissure. 



Sphenoidal 

fissure. 

1. Sphenoidal 

fissure. 

2. Foramen 
rotundum. 

3. Foramen 
ovale. 



Sphenoidal 
fissure. 



Internal 
auditory 
meatus. 



Internal 
auditory 
meatus. 



Jugular 
foramen. 



membrane. 
Retina. 



To all the muscles 
of the eyeball ex- 
cept external rec- 
tus and the supe - 

rior oblique. 
Superior oblique 

muscle. 

Sensorv : to face, 

forepart of scalp, 

ear, eye, cheek, 

tongue, gum, and 

teeth. 

Motor : to muscles 

of mastication. 



External rectus 

and a few fibres to 

internal rectus of 

the opposite eye. 

Facial muscles, 

frontalis, platysma, 

stvlohvoid, and 

posterior belly of 

digastric. 
Membranous laby- 
rinth. 



Special 
sense, 
smell. 

Special 
sense, 
sight. 



Motor. 



Motor. 

Ordinary 

sensation 

Motor. 



Motor. 



Motor. 



Special 
sense, 
hearing, 
equili- 
brium. 



Pharynx, post part 

of tongue, fauces ; 

soft palate and 

stylopharyngeus 

muscle. 



Ordinarv 

sense, 

special 

sense 

(taste), 
motor. 
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Nome: 


S'lperfieial 
ongin». 


Deep origia. 


Foramen of 




Funcdon. 


10. Pneumo- 


Groove be_- 


Floor of (he 4th 


Jugular 


8en60ry to ear ; 


Onlinary 


gaatric. 


v«ry and 
realirorm 

bodies. 




foramen. 


motor and sensory 

to pharvni, 

trachea, laryoi, 

lungs, heart, oeso- 

Motor to tra|>ezius 


sense, 


11. Spinal 


Groove be- 


Floor of 4th ven- 


Jugular 


Motor and 


accessorj. 


tween oli- 


tricle and inier- 


foramen. 








vwj. and 


mediary coliimo of 




and accessory to 


sense. 




restiform 


cells and spinal 










bodies and 


cord. 




















12. Hypo- 


Between ' 


Tri^num hjpo- 


Anterior 


iDlrinsic and ex- 


Motor. 


i&l. 


the pyra- 


gloBsi in floor of 


condyloid 


trinsic muscles of 






midal and 


4lh ven Iridic. 


foramen, 


tongue and by a 






olivary 






common branch 






bodie-.. 


THE DUBAL 


SINUSES. 


Joop) to depres- 
sors of hyoid. 





Deflnition. The dural sinuses are veoous chaonels in the dura mater, which 
collect the blood from the hrain and the orbit entire, and in some degree from the 
meninges. They are lined by endothelium, as are veins. The blood in the 
sinuses reaches the internal jugular veins. The sinuses communicate with the 
veins of the face, neck, and scalp, and are liable to infection in diseased conditions 
of these regions. 




Names. Sui>erior longitudinal sinus (one); iuferior longitudinal siniia (one); 
straight sinus (one); latenil sinuses (two); occipital sinus (one); cavernous sinuses 
(two); superior polrosal sinuses (two); inferior petrosal sinuses (two); transverse 
sinus (one); circular sinus (one). 

Tlie Superior Longitudinal SintiB is in the attached margin of the fiilx cerebri. 
It eommnnicatcs in front, through a vein in the foramen ciecum, with the lining 
mucous memliranc of the nose, and ends in an enlargement, torcuhir Hcrophili, 
near the internal occipital protuberance. This sinus receives the su|)erior cerebnd 
veins, and communicates through the parietal foramen with the temporal veins of 
the scalp. In surgical ojmrations involving the removal of the hone in the raid- 
line of the cranium, care must be taken not to injure this sinus. 
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The Inferior Longitndinal StstiB is Id the free margin of the falx cerebri. It col- 
lects blood from the falx itself aod froiu tbe medial surface of the braiD, and ends 
posteriorly in ihe straight sinus. 

The Straight Sinus is at the junction of the falx cerebri and tentorium cerebelli. 
It receives the vein of Galen and the inferior loogiludinal sinus in front, and ends 
in the torcular behind. The lateral sinuses extend from the torcular to the com- 
mencement of the internal jugular vein. The distal curved ^lart, in relation with 
the temporal bone, is called the sigmoid sinus. The greater part of the sinus is 
in the attached part of the tentorium cerebelli. The lateral sinus receives venous 
blood from the cerebellum, temporosphenoidal lobe, pons, medulla, diploe, and 
communicates through the mastoid emissary with the occipital vein. 

The Occipital Sinus is in the attached margin of the fatx cerebelli, and extends 
from the foramen magnum to the torcular. Its tributaries are the inferior cere- 
bellar and spinal veins. 

The Gavernons Sinnses are two in number. As ihey are similar, a description 
will be given in the singular. Although of limited extent, its relation to the 
orbit, base of the skull, and deep parts of the face, together with its important con- 
tents, makes its pathologiC'fll importance great. Ihe sinus extends in relation 
with the body of the sphenoid bone, from the sphenoidal fissure to the apex of 
the petrosa, where it ends in the superior and inferior petrosal sinuses. Toe two 
sinuses communicate on the sujierior surface uf the boay of the sphenoid, by two 
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channels in the diaphragma selhe (one in front of and the other behind the pituitary 
body), forming the circular sinus. The tributaries of the cavernous sinus are the 
ophthalmic and the inferior cerebral veins. Itscomnuinicationsare with : 1. The 
pterygoid plexus, through the foramen of A'^esalius. 2. The pterygoid plexus, 
through the ophthalmic vein. 3. The pterygoid plexus, through the foramen 
ovale. 4. The pharyngeal plexus, through the foramen lacerum medium. 5. The 
internal jugular vein, through the carotid canal. 

The cavernous sinus contains on ils inner wall the sixth nerve and the cavernous 
stage of the internal carotid artery, with its plexus of sympathetic nerves; on 
its outer wall (from above down) tlie third and fourth nerves and the ophthalmic 
division of the trifacial nerve. 

Sympathetic Henres on the Intem&l Carotid Artery. The ascending branch of 
the superior cervical ganglion accompanies the internal carotid artery through the 
carotid canal in the petrosa. Here it divides into two branches: one forms a 
plexus on tlie carotid artery in the carotid canal (called carotid plexus); the other 
forms a plexus on the same artery a little higher in the cavernous sinus (called 
caverjioiJS plexus). 

The Carotid Plexus is situated on the internal carotid artery, in the carotid ounni, 
in the [)etrous part of the temporal bone, receiving filaments from the tynijtanic 
branch uf the glossopharyngeal nerve. The branches of this jilexus are to (1) 
sixth nerve; (2) Gas.scrian gtmglion ; (3) tympanic plexus (small, deep petrosal 
nerve); (4) Vidian nerve (large, deep petrosal). 
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The Cavernous Plexus is situated on the internal carotid artery, in the cavernous 
sinus. Its branches are to the third nerve, fourth nerve, pituitary body, and 
ciliary ganglion. 

The Superior Petrosal Sinus occupies the superior border of the petrosa in the 
attached margin of the tentorium cerebelli. It extends from the cavernous to the 
lateral sinus. Its tributaries are from the middle ear, cerebellum, and temporo- 
sphenoidal lobe of the cerebrum. 

The Inferior Petrosal Sinus extends from the cavernous sinus along the posterior 
margin of the petrosa to the jugular foramen, where it becomes confluent with the 
lateral sinus to form the internal jugular vein. The two inferior petrosal sinuses 
communicate on the basilar process of the occipital bone, by the transverse sinus. 
Veins from the pons, medulla, internal ear, and cerebellum are tributary to the 
inferior petrosal sinuses. 



DURA MATER OF BRAIN. 

The dura mater is a dense inelastic membrane composed of two layers: (a) An 
outer endosteal, attached to the cranial bones; (6) an inner (covered by epithelial 
cells), which forms sheaths for the crauial nerves, a lining for the dural sinuses, 
and certain incomplete partitions called dural processes. The processes of the 
dura and their location are: (a) Falx cerebri, in the great longitudinal fissure, 
between the hemispheres; (6) falx cerebri, in the posterior notch of the cere- 
bellum; (c) tentorium cerebelli, in the great transverse fissure, between the 
occipital lobe of the cerebrum and the cerebellum; (d) diaphragma sellce, covering 
the pituitary body. 

The dura of the brain differs from that of the spinal cord in the possession of 
sinuses, processes, bony attachments. Pacchionian bodies, endothelial cells on the 
inner side only, and no space between it and the bony walls. The dura of the 
brain derives its nerves from the sympathetic, Gasserian ganglion, fourth, fifth, 
tenth, and twelfth cranial nerves; that of the cord from the spinal nerves, through 
sympathetic filaments. 



OLASSIFIOATION OF MENINGEAL ARTERIES. 

The three fossae at the base of the skull form the basis of their classification, 
hence we speak of anterior, middle, and posterior meningeal arteries. There are 
numerous meningeal arteries, but each, with a single exception, is located in one of 
the three fossae, and falls into the category of anterior, middle, or posterior menin- 
geal. 

The Anterior Meningeal arteries supply the dura and bone in the anterior fossa. 
They are very small, and often stripped off with the dura unrecognized. 

The Middle Meningeal artery is a branch of the first stage of the internal maxil- 
lary. External to the cranium, it lies behind the internal pterygoid muscle. It 
passes between the two roots of the auriculotemporal nerve, enters the cranium 
through the foramen spinosum in the greater wing of the sphenoid bone, and 
ramifies between the dura mater and the bone, both of which it supplies. 

The middle meningeal artery divides into anterior and posterior branches, which 
supply the greater part of the bones of the cranium and give off the following 
minor branches: (1) Small branches to the Gasserian ganglion; (2) a branch 
through the hiatus Fallopii to the seventh nerve and tympanum; (3) temporal 
branches, perforating the bone to the temporal fossa; (4) orbital branches, passing 
through the sphenoidal fissure to the orbit. 

The Posterior Meningeal arteries supply the dura and bone in the posterior fossa. 
They are intermediate in size between the anterior and middle. The small men- 
ingeal artery supplies the (jasserian ganglion and adjacent dura mater. 
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Table Showing Names, Source, and Position of Meningeal Arteries. 

Name, Source, Foramen. Fossa. 

Anterior meningeal .... Anterior ethmoidal. Anterior ethmoidal. 
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Internal artery. 
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Internal maxillary. Spinosum. 

" '' Ovale. 

Ascending pharyngeal. Sphenotic. 

Internal carotid. Internal artery. 



Occipital. 



Middle. 



Mastoid. 
Jugular. 
Ascending pharyngeal. Anterior condylar. 

*^ ** Magnum. 

Vertebral. 



({ 



Posterior. 



The ranuis parietalia, a branch of the occipital artery, according to Cruv^eilhier, 
is occasionally found passing through the parietal foramen with the parietal emis- 
sary vein. 

ARACHNOID. 

The arachnoid membrane, the second meningeal covering, is a very delicate 
fibrous structure, covered on its outer surface by epithelial cells. It is in relation 
with the dura externally, and attached to the pia mater internally (by sub- 
arachnoid tissue), except at the base of the brain, where the anterior and posterior 
subarachnoid spaces (filled by subarachnoid fluid) intervene. 

The anterior space is between the temporal lobes, anterior to the pons; the 
posterior, between the medulla and cerebellum, communicates with the fourth 
ventricle through the foramina of Key, Retzius, and Majendie, located in the 
posterior choroid tela of the pia mater. 

PIA MATER. 

The pia mater, the innermost meningeal covering of the brain, is composed of 
arteries, veins, and connective tissue. Its outer surface is covered by epithelial 
cells, continuous with those of the subarachnoid tissue and spaces. 

The pia mater invests the surface of the brain, transmits bloodvessels into its 
interior, and forms sheaths for the cranial nerves. It forms (a) velum interposi- 
tum, located in the great transverse fissure, between the fornix and interbrain ; 
(6) a second process, covering the fourth v^entricle (between the medulla and the 
cerebellum), is perforated by the foramina of Key, Retzius, and Majendie, by 
which the fluid in the ventricles of the brain communicates with that in the pos- 
terior subarachnoid space. Nerves: sympathetic, third, fifth, sixth, sev^enth, 
ninth, tenth, and eleventh cranial. (See circle of Willis for vessels.) 



FORAMINA AT THE BASE OF THE SKULL. 

The foramina at the base of the skull should be thoroughly studied on both dry 
and moist specimens. A student may become familiar with the base of a dry 
skull and be still at sea on a recent one, because the nerves do not always pass 
out through the dura and bone in corresponding openings. For example, the 
seventh and eighth nerves are readily recognized, entering the internal auditory 
meatus, having perforated the dura at a corresponding spot. Likewise there is a 
correspondence of the foramina in dura and bone, where the ninth, tenth, and 
eleventh nerves escape. On the other hand, the third, fourth, sixth, and the 
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three divisions of the trigeminus, after perforating the dura, pass long distances 
between this and the bone before they reach the bony foramina for final emergence. 
Primary Foramina at the base of the skull are those in which there is corre- 
spondence between the foramen in the dura and that in the bone. They are: 
(1) Optic; (2) trigeminal; (3) auditory; (4) jugular; (5) anterior condyloid; (6) 
petrosphenoidal ; (7) foramen magnum. 

Secondary Foramina are those in which the cranial nerves perforate the dura, 
and, before passing through foramina in the bone, traverse a considerable dis- 
tance between the dura and bone. They are: (1) The sphenoidal fissure ; (2) 
foramen rotundum ; (3) foramen ovale; (4) ethmoid canals; (5) infra-orbital 
canal ; (6) sphenopalatine foramen ; (7) sphenomalar foramen ; (8) malar canals ; 

9) pterygopalatine foramen; (10) Vidian canal; (11) posterior palatine canal; 

12) inferior dental canal ; (13) facial canal; (14) iter chordae posterius; (15) iter 
chordae anterius ; (16) sphenomaxillary fissure. 



Table of Cranial Foramina. 



Ant fossa. 



Mid. fossa. < 



Foramen csrcum . 
Nasal slit 

Olfactory foramina 
Optic foramina 

Sphenoidal fissure 

Foramen rotundum 
Foramen ovale 

Foramen spinosum 
Foramen sphenotic 

Hiatus Fallopii . 
Petrosal foramen . 
Carotid canal 



Transmits an emissary vein to the nose. 
Transmits the nasal branch of ophthalmic nerve. 
Twenty in number, transmit the olfactory nerves. 
Transmit the optic nerves and the ophthalmic artery. 

Transmits.Sd, 4th, 6th, and 1st divisions of the 5th nerve, 

the ophthalmic vein and sympathetic nerve. 
Transmits the second division of the 5th nerve. 
Transmits the third division of the 5th nerve and the 

small meningeal artery. 
Transmits the great meningeal artery. 
Transmits internal carotid artery and carotid petrosal 

for Vidian nerve. 
Transmits petrosa,l branch of the Vidian nerve. 
Transmits the smaller petrosal nerve. 
Transmits internal carotid artery and its sympathetic 

nerves. 



Post, fossa. • 



Internal auditory meatus . Transmits 7th and 8th nerves and auditory artery. 
Jugular foramen . Transmits jugular vein, 9th, 10th, and 11th nerves. 

Anterior condyloid foramen Transmits the hypoglossal nerve. 
Foramen magnum . . Transmits (1) spinal cord and its meninges ; (2) the 

vertebral arteries and their sympathetic nerves ; 

(3) the spinal accessory nerve. 



Constant Foramina transmits nerves ; conversely, the presence of a nerve assures 
the constancy of a foramen. All primary and secondary foramina are constant. 

Inconstant Foramina do not transmit nerves. They usually transmit veins which 
extend from the sinuses of the dura mater to the vessels in the soft parts, outside 
the bones of the cranium ; they are also called emissary foramina. 



CHAPTER III. 

THE BRAIN AND THE SPINAL CORD. 

DISSECTION AND IDENTIFICATION. 

1. Consult illustration of circle of Willis and superficial origins of the cranial neryes, then 
carefully read the text on these two. This identification will call for no cutting, except now 
and then the arachnoid or pia, to more fully expose the brain surface. 

2. To expose the fissure of Sylvius and branches of the middle cerebral artery given off on 
the island of Reil, cut through the arachnoid and pia mater and gently separate the frontal, 
temporal, and parietal lobes. 

3. After having identified the vessels and cranial nerves according to the text, remove the 
pia mater and arachnoid (in one mass) from the entire surface of the brain. Note that the 
vessels dip down into the fissure and sulci, and that the pia and arachnoid, except at the base 
of the brain, are intimately fused. 

4. The pia and arachnoid having been removed, as previously stated, study the lobes and 
fissures in the order of sequence of the text and illustrations. 

5. To study the interior, follow the illustrations, whose sequence and appearance will be a 
better guide than many pages of written directions. 

CIRCLE OF WILLIS. 

Arteries from Circle of Willis (anterior, middle, and posterior cerebrals) give ofi* numerous 
branches, which supply, in the main, the hemispheres of the cerebrum, and constitute the 
cortical system. Branches from the circle supplying the ganglia and interbrain constitute the 
ganglionic system. 

Oirele of Willis. Identify (1) by extent from the anterior part of the pons, one inch and 
a half forward, and one inch from side to side ; (2) by formation from branches of the internal 
carotid and basilar arteries. 

Internal Carotid Artery. Identify (1) by location, lateral to optic chiasm ; (2) by anterior 
cerebral, middle cerebral, and posterior communicating branches. 

Anterior Cerebral Artery. Identify (1) by origin from the front of the internal carotid 
and its passage inward and forward into the great longitudinal fissure ; (2) by climbing over the 
genu of the corpus callosum and the distribution to the mesial surface of the hemisphere as 
far backward as the parieto-occipital fissure ; (3) by union with its fellow of the opposite side, 
through the very short anterior communicating artery ; (4) by the antero-median ganglionic, 
inferior internal frontal, anterior internal frontal, middle internal frontal, and posterior internal 
frontal branches. 

Middle Cerebral. Identify (1) as the largest cerebral artery, and a branch of the internal 
carotid ; (2) by its course outward along the fissure of Sylvius ; (3) by dividing opposite the 
island of Reil into the antero-lateral ganglionic, inferior external frontal, ascending frontal, 
ascending parietal, and parieto-temporal branches. 

Posterior Cerebral Artery. Identify (1) by its origin from the basilar and its location in 
front of the third nerve ; (2) by a course outward across the cms cerebri to the under surface 
of the occipital lobe of the brain and the distribution to the temporal and occipital lobes; 
(3) by the postero- median ganglionic, posterior choroid, posterolateral ganglionic, anterior 
temporal, posterior temporal, and occipital branches. 

Anterior Communicating Artery. Identify (1) by location In front of the circle of Willis 
connecting the anterior cerebral arteries; (2) by its length, less than one-quarter inch. 

Posterior Communicating Artery. Identify (1) by the origin from the internal carotid and 
anastomosis with the posterior cerebral ; (2) by forming the lateral boundary of the circle of 
Willis. 

The following arteries, given off from the circle of Willis or near thereto, are called ter- 
minal end arteries. They constitute the ganglionic system, and are arranged in six groups. 
The antero-median and postero-median groups are single and central ; the others are bilateral. 
These vessels anastomose neither with the arteries of their own nor with those of the cortical 
system. 

Antero-median Group. Identify these small vessels (1) by the origin from the anterior 
cerebral and anterior communicating arteries ; (2) by piercing the lamina cinerea and anterior 
perforated lamina, and supplying the anterior wall of the third ventricle and bulb of the 
nucleus caudatus. 
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Postero-median Qroup. Identify (1) by the origin from the posterior cerebral and poste- 
rior communicating arteries; (2) by the distribution to the interpeduncular space and crustse ; 
(3) by piercing the posterior perforated lamina, and the distribution to the third ventricle and 
the adjacent part of the optic thalamus. 

Antero-lateral Group. Identify (1) by the origin from the middle cerebral ; (2) by passing 
through the anterior perforated lamina to the corpus striatum, optic thalamus, and the interna 
capsule. This group gives off the lenticulo-striate, called the artery of cerebral hemorrhage, 
on account of its frequent rupture. 

Postero-lateral Group. Identify (1) by the origin from the posterior cerebral after cross- 
ing the crus ; (2) by the distribution to the corpora geniculata and quadrigemina and optic 
thalamus. 

Superior Cerebellar Artery. Identify (1) by the origin near the end of the basilar ; (2) by 
the course parallel with the posterior cerebral, behind the third nerve, around the crus cerebri 
to the upper surface of the cerebellum; (3) by the distribution to the velum interpositum, 
pineal gland, valve of Vieussens, and the upper surface of the cerebellum. 

Anterior inferior Cerebellar Artery. Identify (1) by the origin from the basilar; (2) by 
the course backward across the middle cerebellar crus and the distribution to the anterior 
border of the cerebellum. 

Posterior Inferior Cerebellar Artery. Identify (1) by the origin from the vertebral; (2) 
by the course around the upper part of the medulla, between the origins of the tenth and 
eleventh nerves, to the under surface of the cerebellum. 

TransYerse Branches to Pons Varolii. Identify (1) by the origin from the basilar; (2) by 
the distribution to the pons and internal ear (cochlear and vestibular branches), which accom- 
pany the two divisions of the auditory nerve. 

jAjiterior Choroid Artery. Identify (1) by the origin from the internal carotid ; (2) by the 
course through the cortex to the descending horn of the lateral ventricle ; (3) by the distri- 
bution to the choroid plexus, corpus fimbriatum, and hippocampus major. 

Postero-lateral Choroid Artery. Identify (1) by the origin from the posterior cerebral; 
(2) by the distribution to the choroid plexus and velum interpositum. 

Posterior-mesial Choroid Artery. Identify (1) by the origin from the posterior cerebral ; 
(2) by the distribution to the choroid plexus of the third ventricle. 

Superior Cerebral Veins. Identify (1) by the location on the superior surface of the hepai- 
sphere ; (2) by receiving tributary, the median cerebral veins, and the opening from behind 
forward into the superior longitudinal sinus. 

Median Cerebral Veins. Identify (1) by the location on the median surface of the hemi- 
sphere; (2) by the opening into the superior cerebral veins and inferior longitudinal sinus. 

Inferior Cerebral Veins. Identify (1) by the location on the under surface of the hemi- 
sphere; (2) by the following manner of reaching the sinuses: one large vein (middle cere- 
bral) from the under surface of the temporal lobe runs along the fissure of Sylvius and reaches 
the cavernous sinus ; the great anastomotic vein of Trolard begins on the parietal lobe, passes 
along the fissure of Sylvius to the cavernous sinus; others open into the superior petrosal and 
lateral sinuses. 

Ventricular Veins (Veins of Galen). Identify (1) bv the location between the lavers of 
the velum interpositum; (2) by the emergence from the brain at the great transverse fissure, 
between the splenium of the corpus callosum and the tubercula quadrigemina; (3) by opening 
into the straight sinus; (4) by the following tributaries: basilar, choroid, and vein of the 
corpus striatum. 

Basilar Vein. Identify (1) by the origin at the anterior perforated space by union of the 
small anterior cerebral veins and the deep Sylvian vein, seen in the lower part of the Sylvian 
fissure; (2) by the course around the crus cerebri to the vein of Galen ; (3) by the receiving 
inferior striate, interpeduncular, ventricular, and uncinate veins. 

Cerebellar Veins. Identify (1) the superior, by the course across the superior vermiform 
process to the vein of Galen and the straight sinus; (2) the inferior, by the termination in 
the lateral, superior petrosal, and occipital sinuses. 

STRUCTURES ON THE BASE OF THE BRAIN. 

Longitudinal Fissure. Identify (1) by the location between the hemispheres, separating 
completely the occipital lobes, and, partially, the frontal lobes. Intermediately, it is filled by 
corpus callosum ; (2) by the presence of the anterior cerebral arteries, connected by the ante- 
rior communicating artery between the frontal lobes. 

Termination of the Corpus Callosum. Identify (1) by the location in the longitudinal 
fissure (seen by gently separating the frontal lobes) ; (2) by the connection to the tuber cine- 
reum through the lamina cinerea and to the hippocampal gyrus through the peduncles of the 
corpus callosum. 

Lamina Cinerea. Identify (1) by the location as gray matter extending from the corpus 
callosum to the tuber cinereum ; (2) by the continuity on each side with the gray matter of 
the anterior perforated space. To expose the lamina cinerea, gently draw the optic commis- 
sure back. 




^ Anterior Perforated Space (posterior otTactory lobe). Identiry (I ) h; tb« location at the 
' Bginniug of the fiwure of Sylvius, with numeritua perforations for ib^ gaoglloDic nrterles : 
U by tbe boundnriea : pediinule of tlie corpus t'lillDsuni, optic trnct, liwfurs prima, and Bmure 
r SylviuB. This is the aurfuce area of tbe lentiuuUr und caudate nuclei and clituHtruni. 
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Optic Commissure. Identify (1) by the location in the mid line, beneath the lamina 
cinerea, in front of the tuber cinereum ; (2) by the junction of the optic tracts and the con- 
tinuation forward and outward, as the optic neryes. 

Tuber Cinereum. Identify (1) as the eminence of gray matter, situated between the optic 
tracts, limited in front by the optic commissure, behind by the corpora albicantia ; (2) by the 
tubular neck of gray matter, the infundibulum, leading to the posterior lobe of the pituitary 
body. 

Pituitary Body (hypophysis cerebri). Identify (1) by the round form and the location in 
the sella turcica of the sphenoid bone; (2) by the connection with the floor of the third 
ventricle through the infundibulum ; (3) by being held in the sella turcica by a process of 
the dura~-diapnragma sellse. 

Corpora Albicantia. Identify (1) by the location in the interpeduncular space in front of 
the posterior perforated space; (2) by the small size (pea), round form, and white color. 

Posterior Perforated Space. Identify (1) by the location between the pons varolii and 
corpora albicantia; (2) by transmitting numerous small, ganglionic arteries (postero-median) 
to the interior of the brain. 

Pons Varolii. Identify (1) by the location as a broad band of white fibres, extending from 
one hemisphere of the cerebellum to the other ; (2) by the location between the crura cerebri 
and medulla ; (3) by the presence of the longitudinal groove (sulcus basilaris) for the basilar 
artery. 

Medulla Oblongata. Identify (1) by the location as a pyramidal body between the pons 
and the spinal cord ; (2) by the anterior median fissure continuous with that of the spinal 
cord ; (3) by the origin of certain cranial nerves therefrom. 

Fyrami<u of the Medulla. Identify (1) by the location as two pyramidal bundles of white 
matter on either side of the anterior median fissure ; (2) by the presence of the roots of the 
hypoglossal nerve, between the pyramid and the olivary body. The pyramids are repre- 
sented in the spinal cord by the direct and crossed tracts. 

Olivary Body. Identify by the location external to the pyramid, and separated therefrom 
by fibres of the hypoglossal nerve. Restiform body : Identify (1) by the location in the upper 
and posterior parts of the medulla; (2) by the presence, between this and the olivary body, of 
the band of fibres from the lateral tract, and the origins of the ninth, tenth, and eleventh nerves. 

Orusta Cerebri. Identify (1) by the location as two thick, cylindrical bundles of white 
matter emerging from the front of the pons Varolii ; (2) by diverging and entering the cere- 
bral hemispheres; (3) by the presence of the longitudinal striae on the surface; (4) by the 
presence of the optic tract adhered to the surface 

Optic Tracts. Identify (1) by the location on the crustss cerebri ; (2) by the continuity with 
the optic commissure. 

Interpeduncular Space. Identify (1) by boundaries: In front, the optic commissure; 
behind, the pons Varolii; laterally, the crura cerebri and optic tract; (2) by contents: tuber 
cinereum, infundibulum, pituitary body, corpora albicantia, posterior perforated space. 

Fissure of Sylvius. Identify (1) by the location between the frontal and temporal lobes; 
(2) by the middle cerebral artery and the island of Reil continued therein. 

Middle Peduncles of the Cerebellum. Identify (1) as a broad band comprising most of 
the transverse fibres of the pons, entering the cerebellum at the anterior notch, between the 
margins of the great horizontal fissure. 

Tne Frontal and Temporal Lobes, separated by the fissure of Sylvius, need no further iden- 
tification here. The cerebellum cannot be mistaken. 

Olfactory Lobe. This is rudimentary in man, and consists of posterior and anterior olfactory 
lobules. Posterior olfactory lobule : Identify (1) by its synonym, the anterior perforated lamina ; 
(2) by the foramina, transmitting the vessels to the interior of the brain ; (3) by the location 
and boundaries. (See " anterior perforated space.'') Anterior olfactory lobule: Identify (1) 
by the olfactory bulb, olfactory tract, trigone, and olfactory area of Broca. 

Olfoctory Bulb. Identify (1) as the anterior, expanded end of the olfactory tract ; (2) by 
the location on the cribriform plate of the ethmoid ; (3) by the olfactory nerves, about twenty 
in number, received from the olfactory region of the nose, through the olfactory foramina. 

Olfactory Tract. Identify (1) as a white, triangular band in the olfactory sulcus, on the 
under surface of the frontal lobe ; (2) by the division into an outer and an inner root uniting 
the two ends of the limbic lobe. 

Outer Boot of Olfoctory Tract Identify by the course across the anterior perforated space 
to the gyrus hippocampi and the nucleus situated at the tip of the temporal lobe. Inner 
root of the olfactory tract: Identify (1) by the termination in Broca's area and gyrus forni- 
catus ; (2) by the location between the trigone and the area of Broca. 

Trigonum Olfactorium. Identify (1) by the location between the diverging outer and inner 
roots of the olfactory tract; (2) by forming the base of the anterior olfactory lobule; (3) by 
the continuity with Broca's area; (4) by the boundaries: fissura prima, outer and inner roots 
of the olfactory tract. 

Fissura Prima Identify (1) by the location (horizontal part) between the anterior and 
posterior olfactory lobules ; (2) by the location (oblique part) between the area of Broca and 
the peduncle of the corpus callosum. 

Area of Broca. Identify (I) by the continuity with the trigonum olfactorium (inner root 
of the olfactory tract separating the two) ; (2) by the continuity with the gyrus fornicatus. 
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The Area of Smell is in the uncus hippocampi, which is reached by roots of the olfactory 
nerve in two ways : direct and indirect. The outer root, having crossed the anterior, perfor- 
ated space, ends directly in the nucleus amygdalsB and gyrus hippocampi. The inner root, 
having ended in Broca's area and the gyrus lornicatus, communicates with the uncus hippo- 
campi through two sets of long association fibres— cingulum and uncinate fasciculus. The 
uncinate fasciculus, crossing the bottom of the Sylvian fissure, connects the anterior end of 
the temporal lobe. The cingulum connects the anterior perforated lamina with the gyrus 
hippocampi. In its course it passes forward and upward, parallel with the rostrum, winds 
around the genu, runs immediately above the corpus callosum, passes to the anterior end of 
the hippocampus major, where it ends in association with the gray matter of the uncus. 

Optic Tracts. Identify (1) by the continuity with the optic commissure; (2) by the loca- 
tion on and attachment to the under surface of the crustse cerebri; (3) by the division (at 
the connection with the brain^ into the external and internal bands. 

External Band of the Opuc Tract. Identify (1) by the origin from the external genicu- 
late body, pulvinar of the optic thalamus, brachium of the anterior quadrigeminal body. 

Eternal Band of the Optic Tract. Identify (1) by the course around the crusta and 
beneath the internal geniculate body ; (2) by the origin from the optic thalamus and the 
internal geniculate body. 

Motor Ocidi (third cranial nerve). Identify (1) by the superficial origin from the inner 
surface of the crusta in front of the pons; (2) by investments from the arachnoid and pia 
mater; (3) by the course between the posterior cerebral and the superior cerebellar arteries ; 
(4) by piercing the dura in front of and external to the posterior clinoid process. 

Trochlear Nerve (fourth cranial). Identify (1) by the superficial origin from the base of 
the brain seen on the outer side of the crusta cerebri, in front of the pons Varolii, but origin- 
ating from the valve of Vieussens ; (2) by piercing the dura in the free border of the tento- 
rium behind and external to the posterior clinoid process. 

Tri&dal Nerve (fifth cranial). Identify (1) by the very large superficial origin from the 
side of the pons near the upper border ; (2) by the course beneath the tentorium cerebelli and 
through the trigeminal notch. 

Abducent Nerve (sixth cranial). Identify (1) by the superficial origin in the groove 
between the pyramid of the medulla and pons ; (2) by piercing the dura on the basilar surface 
of the sphenoid and passing through the notch below the posterior clinoid process of the 
sphenoid bone. 

Facial Nerve (seventh cranial). Identify (1) by the superficial origin from the upper end 
of the medulla in the groove between the olivary and restiform bodies ; (2) by the course for- 
ward and outward on the middle cerebellar peduncle with the eighth nerve to the internal 
auditory meatus ; (3) by the presence of the auditory artery, accompanying the seventh and 
eighth nerves. 

Auditory Nerve (eighth cranial). Identify by the superficial origin in the groove between 
the pons and medulla, with the facial nerve in front and the restiform body behind. 

Glossopharyngeal Nerve (ninth cranial). Identify (1) by three or four filaments of origin 
from the upper part of the medulla, between the olivary and the restiform bodies; (2) by the 
outward course across the flocculus, and the emergence through the centre of the jugular 
foramen, external to and in front of the tenth and eleventh cranial nerves. 

Pnemnogastric Nerve (vagus, parvagum— tenth cranial). Identify (1) by eight or ten fila- 
ments of the origin between the olivary and restiform bodies below the ninth nerve ; (2) by 
the emergence through the jugular foramen with the ninth and eleventh nerves and the 
internal jugular vein. 

Spinal Accessory Nerve (eleventh cranial). Identify (1) by two portions — spinal and 
bulbar ; (2) by the superficial origin of the bulbar portion from the side of the medulla below 
the vagus ; (3) by the superficial origin of the spinal portion, by several filaments from the 
lateral tract of the cord, as low as the sixth cervical, and passage through the foramen 
magnum; (4) by emergence of both portions through the jugular foramen, with the jugular 
vein, ninth and tenth nerves. 

Hypoglossal Nerve (twelfth cranial). Identify (1) by the superficial origin between the 
pyramidal and olivary bodies, by several filaments ; (2) by perforating tne dura in two 
Dundles and emerging through the anterior condyloid foramen. 

LOBES, CONVOLUTIONS, FISSURES, SULCI (OUTER SURFACE). 

Longitudinal Fissure. Identify (1) by the location between the cerebral hemispheres ; (2) 
by the presence of the falx cerebri ; (3) by the corpus callosum forming the floor of the 
middle part. 

Sylvian Fissure. Identify (1) by the location on the base and side of the hemisphere, 
between the frontal and temporal lobes ; (2) by the origin in the vallecula Sylvii (in which is 
situated the anterior perforated space), and the termination in the parietal lobe; (3) by the 
division into three limbs — anterior, vertical, and horizontal. 

Fissure of Rolando. Identify (1) by the location in the middle of the outer surface of the 
hemisphere; (2) by the downward and forward direction, dividing the hemisphere into about 
equal parts ; (3) by the location between the frontal and parietal lobes. 



Paiieto-occipital Fissure. Identify (l) by the situation partly on the outer Burrsoe (exterDalfl 
parieto-nci'ipital fi^jre) and partly on the mesial Hurftice of the hemisphere (iuternal parieto<-f 
occipital liiMure). L 

Oalloso-matsbial Fisanre. Identify (I) by the location between the gyrus fomicatus andil 
the marginal convolution : (2) by the poslerior end. separating the paracentral lobule and tha'l 
r|UH(Jra(e lobe, and terminating just behind the superior end of the Rnlandic Raaure. 

Qreait TnuiBveraa Fissure, Identify (1) by the location between the cerebrum an 
helium ; (2) by the presence of the tentorium in the posterior and velum interpoaltum in the 
anterior part ; (3) by opening poslcriorly between the spleninm of the corpus callotiuni iibove 
and the corpora iiucdrigeinina and pineal gland below ; (4)by Ibe [ransmisBion of veins of Galen. 

IVontaJ Lobe. Identify (1) ''y ^^^ location at the anterior pole of the hemisphere in front . 
of Rolando's Assure, external to the longitudinal fissure on the orbital plate of the frontalj 
bone; (2} by its external, inferior, and mesial surfaces; (3) by its four Hulci and eight i 
lu lions. 
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Frecentral Snlciu. Identify by the locatintt, anterior to the ascending frontal convolution 
and parallel to the lower half of the fissure of Rolando. 

Superior Frontal Sulcus. Identify (1) by the location, running forward between the supe- 
rior and middle Ifinliil l-oii volutions ; (2) by the origin in the precentral sulcus. 

Inferior Frontal Sulcus Identify (1) by the location, running forward between the middle 
and inferior fruiital ^involutions ; (2) by the origin in the precentral outcus. 

Superior Frontal Oonvolutlons. Identify (I) by the location on the external surface of the 
frontal lobe, between the longitudinal fissure and the superior frontal sulcus ; (2) by forming 
the greater part of Ihe margiaal convolution on the inner surface of the hemisphere; (U) by 
the continuity with <be Internal orbital convolution on the inferior surface of the frontal lobe. 

Uiddle Frontal Oonvolution. Identify (t) by the location between the superior and iiife< 
rior frontal sulci ; (2) by the continuation from the precenlral sulcui to the orbital surface of 
the frontal lobe, wliere it forms the anterior frontal convolution. 

Inferior Frontal Convolution. Identify (I) by the location below the inferior fronUtl 
sulcus ; (2) by the continuation from the precentral sulcus In the under surface of the frontal 
lobe, where ll forms the posterior orbital convolution. 

Parietal Lobe. Identify (I) by the location behind the Risure of R'^laodo and above the 
horiioDtal limb of the Bssure of t^ylvius ; (2) by an Intranarietal and a poet-central eulcus ; 
(^) )jy the ascending, superior, and inferior parietal convolutions. 
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Intraparietal Sulcus Identify (1) by the origin midway between the lower end of the 
fissure of Rolando and the fissure of Sylvius ; (2) by the course parallel with the fissure of 
Rolando as far as the superior parietal convolution, thence backward near the parieto-occipi- 
tal fissure, separating the superior and inferior parietal convolutions; (3) by the location 
posterior to the ascending parietal convolution. 

Postcentral Sulcus. Identify (I) by the location between the superior and ascending 
parietal convolutions ; (2) as a very slight groove and a possible branch of the intraparietal 
sulcus. 

Ascending Parietal Convolution. Identify (1) by the location immediately behind the 
fissure of Rolando, in front of the intraparietal and postcentral sulci ; (2) by the great longi- 
tudinal fissure above and the fissure of Sylvius below, where it becomes continuous with the 
ascending frontal convolution. 

Superior Parietal Convolution. Identify (1) by the postcentral sulcus in front, intra- 
parietal sulcus below, parieto-occipital fissure behind ; (2) by the continuity with the quadrate 
lobe on the inner surface of the hemisphere. 

Inferior Parietal Convolution. Identify (1) by the boundaries— the fissure of Sylvius 
below, the intraparietal sulcus above, the occipital lobe behind, and the ascending parietal 
convolution in front ; (2) by dividing into the angular and supramarginal convolutions. 

The Internal Surface of the parietal lobe is continuous with the external. It is quite small, 
and is represented bv a part of the paracentral convolution and quadrate lobe. The quadrate 
lobe is sometimes called precuneus, from its location in front of the cuneus. 

Occipital Lobe. Identify (1) by the location forming the posterior pole of the hemisphere; 
(2) by the location on the upper surface of the tentorium cerebelli ; (3) by an external convex 
surface presenting two sulci and three convolutions ; (4) by a mesial surface presenting a 
calcarine and a parieto-occipital fissure and a cuneate lobe. 

Occipital Convolutions. Identify the superior by the location above the superior sulcus 
and connected to the superior parietal convolution by the first annectant gyrus. Identify the 
middle by the location between the superior and middle sulci, connected to the angular con- 
volution by the second annectant gyrus and to the middle temporal by the third. Identify 
the inferior by the location below the middle occipital sulcus, connected to the inferior tem- 
poral convolution by the fourth annectant gyrus. 

Temporal Lobe. Identify (1) by the location posterior to the main branch below the hori- 
zontal limb of the fissure of Sylvius and in the middle fossa of the skull ; (2) by the outer 
and inferior surfaces ; (3) by four sulci ; (4) by five convolutions. 

First Temporal Sulcus (outer surface). Identify by the location between the first and 
second temporal convolutions, parallel with the horizontal limb of the fissure of Sylvius. 

Second Temporal Sulcus (outer surface). Identify by the location between the second and 
.third temporal convolutions. 

Third Temporal Sulcus (inferior surface). Identify by the location on the inferior surface, 
extending from near the occipital pole to near the anterior end of the temporal lobe. 

Superior Temporal Convolution (outer surface). Identify (1) by the location between the 
horizontal limb of the fissure of Sylvius and the superior temporal sulcus ; (2) by the con- 
tinuitv behind with the inferior parietal convolution. 

Middle Temporal Convolution (outer surface). Identify (1) by the location between the 
superior and middle temporal sulci ; (2) by the continuity behind with the angular and middle 
occipital convolutions. 

Inferior Temporal Convolution (outer surface). Identify by the location between the 
middle and the third temporal sulci. 

Central Lobe (island of Reil). Identify (1) by the location in the Sylvian fissure, whose 
lips must be parted to expose the lobe; (2) by the opercula — orbital, frontal, fron to-parietal, 
temporal — convolutions which overlap the central lobe and form boundaries of the Sylvian 
fissure: (3) by the triangular form, with the apex directed toward the anterior perforated 
space ; (4) by being almost completely surrounded at the base by the limiting sulcus ; (5) by 
the composition of from four to eight convolutions — gyric operti ; (6) by the presence of the 
middle cerebral artery, dividing into numerous terminals. 

MESIAL SURFACE OF THE HEMISPHERE. 

Oyms Fomicatus. Identify (1) by the location on the mesial surface of the hemisphere, 
separated from the corpus callosum by the callosal fissure ; (2) by commencing below the 
rostrum of the corpus callosum and ending behind the splenium, where it is connected to the 
gyrus hippocampi by a narrow isthmus; (3) by forming part of the limbic lobe of Broca. 

Hippocampal Qyms. Identify (1) by the location on the mesial surface, between the 
dentate and the collateral fissure; (2) by the continuity, behind and above, with the gyrus 
fomicatus (gyrus cinguli, callosal convolution), behind and below with the lingual convolu- 
tion. The uncus is formed by the anterior end of the hippocampal gyrus. 

Marginal Convolution. Identify (1) by the location on the mesial surface of the hemi- 
sphere—on the frontal lobe; (2) by commencing in front of the anterior perforated space and 
ending in the paracentral convolution ; (3) by the intervention of the calloso-marginal fissure 
between it and the gyrus fomicatus. 

o 
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Faracentr&l CoiiTolution. Ideniify (1) hy ihe c 

(2) by the cootinuily with the upper ends of the eac 
TolutionH about the upper end of Ihe luaure of Rolando. 

Qnadratfl Lobe. Ideutify (1) by the location on tbe mesial surface of the 
cootinuou-i with ibe external surface of the parietal lobe ; (2) by the small size anil quudra 
form: (3) I'V the intervention of the parieto- occipital fiwure, between it and the cuneate lobe 

Ouneate Lobe, rdenlify (1) by the location on the mesial surface of the hemispher 
a part of the oicipital lobe ; (2) by the location between the parieto-odcipit*! nod the calc* 

Limbic Lobe of Broca. Identify (1) by the compositioD ; gyrus foraiciitus, hippocampal^ 
convolutioM, nerv^a of LanciHi, peduncle* of the corpus callosum, fascia dentats, and one-h^f 
each of the septum lucidum and the body of the fornix. 

The Corpus CslloBum showa on the meaial sur&ce in sagittnt section, but its identificatioa 
is resi-rved uutil the inttrior of the brain ia studied. 

Oalloao-maTKlnal Fiesiire. Identify (i) by the location between tbe marginal gyrus and 
the anterior and upper parts of tbe limbic lobe; 12) by following the course: (a) commeneeB 
below the auterior end of the corpus oalloaum : {//) runs parallel with the nmtrum and in front 
of the genu of the corpus uallosum : (r) passes between the marginal convolution and tbe 



ilty with Ibe marginal convolution j| 

g frontal and ascending parietal con* 
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gyriiK romicalus : {flj midway between the anterior and posterior poles of the cerebrum, 
ascends, and reaches the upper margin of the hemisphere, posterior to the fissure of Rolando. 

Paiieto-occipital FUsure (internal). Identify (1) by the location between the quadrate 
and cuneate lobes; (2) by the extent, in backward and upward direction, from beneath th« , 
■plenium of tbe corpus callosum to tbe border of the meaial surface; (3) by the continuity 
with the external parieto-oeoipitut fissure at the margin of tbe longitudinal fissure. 

Oalcaiise FisBure. Identity (1) by the location on the meaial anrface of tbe hemisphere, 
between the occipital and temp<iral lobea ; (2) by tbe termination a little below the level of 
the corpus callosum ; (3) by the production uf tbe hippocampus minor in the posterior horn 
of the lateral ventricle. 

Oollateral Fissure. Identify (I ) by the location on the tentorial surface below and external 
lo the calcarine Saaure ; (2) the middle part of the iisaure correaponda to Ihe eniioentia coU 
lateralis Id the descending horn of the lateral ventricle. 

Blppocampal Fiasare (dentate). Identify (1) by the ext*iit from the apleniura of the 
corpua callosum, beneath the optic thalamiia to near the end of the temporal lobe. This 
flsaureia represented by the hippocampus major in the descending horn of the lateral ventricle. 
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UNDER SURFACE— TEMPORAL LOBE. 

Fonrth Temporal Oonvolntioii (inferior surface). Identify b; tbe location between the 
third temporal oulcua and tbe collateral lis»ure. 

Snbcalcarlne Oouvolaticiu {lingulal lobe — inferior surface). Identify (1) by the location 
between the calcarioe and collateral fissures ; (2) by the continuity with the hippocampal cod- 
Tolution in front. 

The Oottical Oentres of smell, hearing, and taste are probably located in the temporal lobe. 

CoUateral FiBBOre (inferior surface). Identify (1) by the location on the iaferior surface 
below and external to tbe calcarine fissure ; (2) by the course forward to near the tip of the 
temporal lobe. 

FRONTAL LOBE. 

Intenuil Orbital Convolntion. Identify (1) by the location on under surface of the frontal 
lobe near the longitudinal fissure ; (2] by the coutinuit; with superior frontal convolution of tbi^ 
externa] surface of the frontal lobe ; (3) by the presence of the olfactory sulcus for the olfactory 
tract; (4) that portion of the convolution internal to the olfactory sulcus is the gyrus rectus. 




The Anterior and Fosterior Orbital Oouvolutloiis sre continuations, respectively, of the 



middle and inferior frontal convolutions 
Tiiradiate Sulcns (orbital). Identify (1) 

surface : (2) by givin)^ origin to the internal, 
The Inferior andABCflnding Frontal and 1 

frontal loiw. 



nal surface of (he fTOntal lobe. 
y the location near the centre of the inferior 
interior, and posterior orbital convolutions. 
«cenditig psrielalshowin part on undersQrfaceot 



INTERIOR STRUCTURES OF THE BRAIN. 

Corpns Oallosnm. Identify (I) as a thick, white, flattened arch (of transversely directed 
nerve fibres), about four inches long, connecting the two hemispheres of the brain, and seen at 
the bottom of the middle port of the longitudinal fissure; (2) by tbe fibres passing into the 
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Lateral Ventricles. Tdentify (1) by tbe iiicatJoii in the lower and inner parte of tbe cere- ' 
brfil hemiapherea, aepHmted I'rutD encb other by the Beptum lucidum and covered in by the 
curpug callnaum ; {2) by the central cavity and the aaterior. middle, and posterior horna or 
cornua : 13) bv a linini; ependyma covered by ciliated epithelium. 

Central CaVitr of tlie Ventricle. Identify (t) by the location in the lower part of tbe 
parietal lobe; (2) by a roof formed by the lapetum of ihe corpus calloaum; (3) by an inner 
nail formed by the Keptum htcidum connectinf^ the corpua caltoaum with the fornix : (4) by a 
fl(H>r formed by the caudale nucleus, tienia semi circular is, optic thalamus, choroid plexus, one- 
half of the fornix and iis posterior pillar ; 15) bv an miter wall formed by the internal capsule. 

Anterior Oornn of the Lateral Ventricle. Idertify (l) by tbe continuity with the c«ntral 
cavity, extending from the furamea of Monro into tbe frnutal lobe, curving outward around 
the anterior end of the cniidaie nucleus ; (2) by the boundariea — above, tbe corpua calloaum ; 
below, the roairuni of the corpus callosum ; internally, the anterior part of the eepttim 
luclduin ; externally, the head of the caudate nuclcu.i : the apex reaches the genu of the 
corpus callnHum, 

Posterior Coma of tbe Lateral Ventricle. Identify (1) by the location in the substance 
of the occipital lobe, extending backward, outward, and inward from the central cavity of the 
ventricle; (2) by the derivation at the r<irif from the fibres of the corpus callosum ; {3} by tbe 
preaeiiee of the liippocampiis minor produced by the enlcarine fiasure. 

OeBcending Oornn of the Lateral Ventricle. Identify (1) by the location in the temporal 
lobe forming a curve around Iho hack of the ontic thalamus, backward, downward, forward, 
and inward to within one inch of the temporal lobi-; (2) by the rnof formed by the lapetum, 
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.n wbich are located t1i(> tail of the Ducteuit cnudatus and tsnia aemicirculariB, ending in the 
I unygdaloid nucleus; (3) by the floor presenting the hippocanpiis raajor (produced by the 
dentate or hippociimpal tisBUre) ; the pea hippocampi ; emioentia collateralis (produced by the 
middle pnrt of tbe collateml UMure) ; the corpus fimbriatum, prolonged from the posterior 
pilliir of tbe fornix and choroid plesiis. 

Septum Luddnm, Identify (1) ea a thin, double, semi trans parent septum betneen tbe tno 
lateral ventricles (forming their inner wall), attached above to the corpus callosum, below to 
the anterior part of tbe fornix and reflected part of the corpus calloeum : (3) by the presence 
of the fifth ventricle between its two laminie ; (4) by Uie triangular form, its broad end being 

Fornix. Identify (1) by the location un tbe floor of the lateral ventricle, contiououe 
behind with the corpus calloaum and separated in front by the septum lucidum ; (2) by the 
two symmetrical halves ; (3) by the anterior pillars, body, and posterior pillars. 

Body of the Fornix. Identify (1) by tbn triaii);utar form— narrow in front and broad 
behind: (^) by the upper surface ou the septum lucidum and corpus ca t log ura, under sur- 
face on tbe velum interposilum and optic tbalami ; (3) the outer edges free and connected with 
the choroid plexuses; (4) by the continuity with the anterior and [Hiaterior pillars of the fornis. 




Anterior Pillar of the Fornix, Identlfyas two white bands con tin uoui with the body of 
the fornix in front, descending behind the anterior commissure into the lateral wall of the 
third ventricle to the baae of the brain, and en-ding in the corpora albicantia (in the inter- 
peduncnUr Bpace). 

Posterior Pillars of the Fornix. Identify (1) "a the posterior continuations of the body 
of the fornix ; 1 2) by the connection with the under surlace nf the corpus callosum; (3) by 
winding; divergently aronod the posterior end of tbe optic tbalami, passing into the descend- 
ing horn of (be lateral ventricle and lying along the concavity of the hippocampus major, 
tome of its fibres extending into the uncus and corpus fimbriatum. 

Velnm InterpOBltum. Identify (1) by tbe location in the lateral ventricle beneath the 

body of the fornix, forming part of the roof of the third ventricle; (2) bv composition — « 

voHcnlar membrane derived from tbe pia mater gaining the interior of the brain through tbe 

middle part of tbe transverse fissure ; (3) by separating the fornix from roof epitheliuni of the 

F third ventricle. 
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Choroid Plexus of the Bodr of the VentTlclea, Identify (I) as the fringed, vascular 
border of the velum interpoHitum; (2) bj the plexuaes of the two aides communicatiog 
through the foramen nf Mnnro. 

Oborold Plezna of the Daacendisg Horn. Identify {)) by the continuity with the choroid 

ElexuB of the body of the ventricle ; (2) like that of the body, it gains the interior of the 
rain throngh the traoaverBe fisaure, and ie covered by epithelium, 

QangUi of the Hemlflphere (caudate nucleus, lenticular nucleus, clauatrum, and amyR- 
dala). Identify as gray matter in the substance of the bemiaphere somewhat divergently 
Arranged, bat uniting at a common surface area — the anterior perforated space previously 
identified. 

Oatldate NQclens (seen in the lateral ventricle). Identify (1) by the location in the lateral 
ventricle, anterior and external to the optic thalamus; (2) by the tail-like process, extending 
along the roof of the deacendiug horn of the lateral ventride, and ending in the amygdala at 
the front end of the temporal lobe ; (3) by the separation (partial) from the lenticular nucleus 



by tbe internal capsule. 




'ed trom sbare. 



Lenticnlar Hncleiu (seen in the horizontal section). Identify (1) by the lena-sbape aud 
tbe location to the outer aide of the caudate nucleus ; (2) by the contact with the internal 
and external capsules ; (3) by the continuity with the otiier basal ganglia at the common sur- 
face area—the anterior perforated space. 

Clatutxnm (neen in the horizontal section). Identify (1) by the location between tbe len- 
ticular nucleun and the island of Beil ; (2) by the presence of the external capsule along its 
inner part; (3) by tbe continuity ivith the lenticular, caudate, and amygdalar nuclei at the 
common surface area — the anterior perforated space. 

Internal Capsule (seen in the horizontal section). Identify (1) by an anterior limb between 
the caudate and the lenticular nuclei ; (2) by a genu connecting the two limba and presenting 
at the tieoia semicircularis between the caudate nucleus and the opiic thalamus ; (S) by a 
posterior limb separating tbe optic thalamus from the lenticular nucleus ; (4) by the fibres 
from the following sources: crusta, tegmentum, caudate and lenticular nuclei, corpus callosum, 
and optic thalamus. 

External Oapsnle (seen in the horizontal section). Identify (I) b][ the location between 
tbe lenticular nucleus and clauKtrum; (2) by the continuity with the internal capeule below 
and behind tbe lenticular nucleus. 
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Tteni* Swnicirciilaris. Identify (!) as a narrow, whiUi b&nd between the caudate nucleus 



_. , . . . . It commiBBUre in front. 

Optic Thalamiu. Identify (I) as two oblong magseg on either eide of the third Teotricle 
behind and internal to the ttBaia BemicirculariH in the lateral ventricle ; (2) by & narrow, Ante- 
rior extremity forming tbe poaterior boundary of the forumen of Monro; (3) by the pulvinar 
or poaterior extremity ; (4) Dy a superior free surface, part of which is covered by ependyma ; 
another part located beneath the velum interpoeitum and wanting in the ependyma; (6) by 
the inferior surface resting on and continuous with the tegmentum ; (6) by the oater aurface in 
contact witli the posterior limb of the internal capsule; (7) by the internal surface forming 
the lateral wall of the third ventricle. 

Pineal Oland fconarium epiphysis cerebri). Identify (1) by the location between the ante- 
rior corpora quadrigemina resting on the posterior commissure ; (2) by the location beneath 
the velum interpositum ; (3) by two peduncles extending to the anterior pillars of the fornix 
along the superior and mesial surfaces of the optic thalamus. 

Turd Vsntrlcls. Ideutify (I) b^ the location between the optic tbalami ; (2) by the roof— 
the velum interpositum and fornix; (3) by the floor — the tuber " '" '" 




anterior boundary— the anterior pillars of the fornix and lamina cinerea ; (6) by the posterior 
boundary — pineal ((land, poaterior commissure, and iter a tertio ad quartum ventriculum ; (7) 
by the foramen of Monro in front of the optic tlialamus and behind the anterior pillars of the 
fomis, by which the third and lateral ventricles communicate; (8) by the aqueduct of Sylvius 
or iter a tertio ad quartum ventriculum, situated between the corpora quadrigemina and teg- 
mentum and leading; from the posterior extremity of the third ventricle to the fourth ventricle ; 
(9) by the choroid plexus derived from the under surface of the velum interpositum. 

Anterior Oommiunre. Identify by the location as a bundle of white fibres in front of the 
anterior pillars of the fornix, connecting the two temporal lobes and containing fibres from 
the olfactoiy tract of the opposite side. Middle commissure ; Identify by the location in the 
third ventricle, connecting its walls, and composed mostly of gray matter. Posterior commis* 
sure: Identify by the location ; it connects the optic tbalami and lies just above the iter. 

Corpora Qua(Ulgemin&. Identify (1) as four rounded eminences, two in front and two 
behind (on either side), called nates and testes, respectively ; {2) by the location on tbe teg- 
mentum, behind the third ventricle and posterior commissure, on the floor of the great trans- 
verse fissure, covered by the pia mater and in relation with the pineal body ; (3) by the con- 
nection with tbe corpora geniculata through the brachia, as follows; anterior connects the 
natea with the external geniculate bodies ; the posterior brachia connect the testes with the 
internal geniculate bodies; (4) by the close relation to the superior cerebellar peduncles, 
which pass beneath them through the tegmenta to the optic thalami. 
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Corpora G^niculata (external and internal). External geniculate body: Identify (I) by 
the location on the optic thalamus beneath the pulvinar; (2) by the continuity with the outer 
root of the optic tract ; (8) by the connection with the anterior quadrigeminal body through 
the anterior brachium. It belongs to the optic thalamus. 

Internal Geniculate Body. Identify (1) by the location external to the corpora quad- 
rigemina ; (2) by the connection with the posterior quadrigeminal body through the posterior 
brachium ; (3) by the continuity with the inner root of the optic tract. It belongs to the 
mid-brain. 

A<iueduct of Sylvius (iter a tertio ad quartum ventriculum). Identify (1) by the location 
between the tegmentum and the corpora quadrigemina, connecting the third and fourth ven- 
tricles ; (2) as a very narrow canal, about one-;half inch in length, through which a broom- 
straw may be passed. 

Trochlear Nerve. Identify (1) emerging from the upper end of the valve of Vieussens ; 
(2) by the course outward across the superior peduncle of the cerebellum and crus cerebri. 

Optic Tract consists of two bands or roots — external and internal. Identify the external 
root, the larger of the two, by the origin from the external geniculate body and pulvinar of 
the optic thalamus and its continuity with the anterior brachium. Identify the internal root 
by its course around the crusta and connection with the internal geniculate body and the 
posterior brachium. 

Superior Oerebellar Peduncle. Identify (1) by the extent, from hilum of corpus dentatum 
to a point beneath the corpora quadrigemina ; (2) by its attachment to the valve of Vieussens. 

Valve of Vieussens (superior medullary velum). Identify (1) by the location stretching 
across from one superior peduncle to the other ; (2) by aiding the superior peduncle in form- 
ing the roof of the upper part of the fourth ventricle; (3) by its continuity with the white 
matter of the superior worm of the cerebellum below, and passing beneath the corpora quad- 
rigemina above. 

Middle Peduncle of the Cerebellum. Identify (1) by the large size, comprising most of 
the transverse fibres of the pons ; (2) by the direct continuity with the superficial transverse 
fibres of the pons ; (3) by the location external to the superior peduncles. 

Inferior Peduncle. Identify (1) by connecting the cerebellum with the medulla (restiforna 
bodies of the medulla oblongata) ; (2) by forming part of the lateral wall of the fourth ven- 
tricle and entering the cerebellum beneath the middle peduncle. 

THE CEREBELLUM. 



Dissection. Make incisions corresponding to the illustration in the text as nearly as possible. 
Study the marginal names of the parts in the illustrations and compare with the dissection. 
Identify (1) by the location in the posterior part of the cranium beneath the tentorium ; (2) by 
its two lateral hemispheres and a central part — the vermiform process; (3) by the three banas 
on each side connecting the cerebellum to the other parts of the encephalon (a superior 
peduncle connecting with the corpora quadrigemina ; a middle, connecting with the pons varolii ; 
an inferior, connecting with the medulla) ; (4) by a flat upper surface marked by transverse 
fissure?. 

Superior Surface of the Cerebellum. 



Name. 
Superior vermis. 



Lingula. 



Lobulus centralis. 



Culmen monticuli. 



Clivus monticuli. 



Location. 

Median portion between the hemi- 
spheres. 



In front of the central lobe and 
connected by the same, partially 
or completely. 



Located in the anterior notch, 
overlapping the lingula. 

Forms bulk of the superior worm 
with the clivus. 



Median area — a part of the supe- 
rior worm or vermis. 



Importance. 

Central and most prominent part of the 
superior vermis is called the mon- 
ticulus. Partially separated from 
the hemispheres by shallow grooves. 

Rests on and connected to the dorsal 
surface of the valve of Vieussens, 
the white matter of the two being 
continuous. It is represented in the 
hemisphere by the frwnulum. 

Extends laterally along the upper and 
anterior parts of the hemisphere, 
forming the ala lobuli centralis. 

Overlaps the central lobe, and is sepa- 
rated from the clivus by the pre- 
clival fissure. Forms the most 
prominent part of the superior ver- 
mis, and is divided into lobules. It 
corresponds to the anterior crescentic 
lobe of the hemisphere. 

Separated from the culmen by the 
preclival fissure and almost continu- 
ous behind with the folium cacu- 
niinis, still separated therefrom by 
the postclival fissure. Represented 
in the hemisphere by the i)08terior 
crescentic lobe. 
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Name. Location. Importance. 

Folium cacaminis In the median area at the poste- A short, narrow band concealed bj 

rior part of the superior vermis. the extremity of the vermis. Rep- 
resented in the hemisphere by the 
posterior superior lobe. 
Frsenulum. Upper surface of the cerebellar It lies on the superior peduncle of the 

hemisphere. cerebellum, continuous with the 

lingula of the superior vermis. 
Ala lobuli centralis. Upper surface of the cerebellar A prolongation of the lobulus cen- 

hemisphere. trails of the central region. 

Anterior crescentic lobe. Upper surface of the cerebellar Continuous with the culmen monticull 

hemisphere. of the superior vermis of the central 

region. 
Posterior crescentic lobe. Superior surface of the cerebellar Continuous with the clivus monticuli 

hemisphere. of the central region. 

Posterior superior lobe. Superior surface of the cerebellar Continuous with the folium cacuminis 

hemisphere. of the central region. 

Scheme Showing the Continuity of the Lobes of the Central and Lateral 
Regions op the Upper Sorface of the Cerebellum, and the Location of the 
Fissures by which the Lobes are Delimited. Enumerated from Before 
Backward. 

Cerebellar Worm. Cerebellar Hemisphere, 

1. Lineula, continuous with 1. Fnenulum. 

(Location of precentral fissure. ) 

2. Lobulus centralis, continuous with . . .2. Ala lobuli. 

( Location of postcentral fissure. ) 

3. Culmen, continuous with 3. Anterior crescentic lobe. 

(Location of preclival fissure.) 

4. Clivus, continuous with 4. Posterior crescentic lobe. 

(Location of the great horizontal fissure.) 

Inferior Surface of the Cerebellum. 

Cerebellar Worm. Cerebellar Hemisphere, 

1. Nodule Flocculus. 

(^Location of the postnodular fissure. ) 

2. Uvula Amygdala. 

(Location of the prepyramidal fissure. ) 

3. Pyramid Biventrai lobe. 

(Location of the postpyramidnl fissure.) 

4. Tuber valvulae Slender lobe, postgracUe fissure, 

inferior semilunar lobe. 

THE MEDULLA OBLONGATA. 

Medulla Oblongata. Identify (1) by the location extending from the margin of the pons 
Varolii to the lower margin of the foramen magnum ; (2) by the location of the ventral surface 
on the basilar groove of the occipital bone, and the dorsal surface in the fossa between the 
cerebellar hemispheres; (3) by the continuity with the pons above and the cord below; 
(4) by the anterior and posterior median fissures continuous with similar fissures of the 
spinal cord; (5) by a ventrolateral groove in line with the anterior roots of the spinal 
nerves and a dorsolateral groove (continuous with the posterolateral fissure of the spinal 
cord), from which arise the seventh, eighth (mesial root), ninth, tenth, and eleventh cranial 
nerves. 

Ventral Snrfoce. Identify by the presence of an eminence, the pyramid (on each side ot 
the anterior median fissure) represented in the cord by the direct and crossed pyramidal tracts. 

Lateral Surface. Identify (1) by the location between the ventrolateral and the dorso- 
lateral grooves ; (2) by the olivary body, lateral tract, and external archiform fibres. 

Olivary Body. Identify (1) by the location in the lateral area of the medulla, iust behind 
the pons ; (2) by the elongated, oval shape, and situation external to the pyramid, separated 
therefrom by the emergence of the hypoglossal nerve ; (3) by the separation externally from 
the rest] form body by a band of fibres and a groove, from which latter arise the ninth, tenth, 
and eleventh cranial nerves. 

Dorsal Surface. Identify by the location between the dorsolateral grooves. 

Bestiform Body. Identify (1) by the location between the lateral tracts in front and the 
funiculus cuneatus behind, from which eminences they are separated by grooves ; (2) by form- 
ing the inferior peduncles of the cerebellum and the lower part of the lateral boundary of the 
fourth ventricle. 



Posterior Surface. IdeiUify (1) by forming part of Uie flooroftbefourtb ventricle, seen whei>| 
tbe pia maWr with the roof epithelium is removed; (2) by the triangular shape bounded b, 
the reHtiform boUie«, fuoiculi grocilea and uuneati; (3) by a longitudiaa) furrow dividing the I 
flcior of the medulla into right and left lateral haWeH. I 

Fonrtli Ventricle. Identify (1) by the location in front of tbe irerebellum &ad in the pons >l 
and medulla ; (2) by its four angles — an upper, reaching the superior border of the ponn ■%Z.M 
the aqueduct of Sylvius : a lower, on a level with tbe lower part of the olivary body and con- I 
tinuous with the central canal of the epin&l cord; lateral angleu, eictendiiig between thtt 1 
medulla and the cerebellum and forming a pointed lateral recess. 

noor of the Fourth Ventricle. Identify (l) by the boundary of the anterior triangle- 
superiiir peduncles of the cerebellum ; (2) by the boundary of the posterior triangle — the 
rior cerebellnr pedunclee, funiculi graciles, and funiculi cunea^ ; (3) by the stride hcuk 
which divide the floor into anterior and posterior triangles. 



SFIli&L COED. 

DUsection, Remove all soft structures ; cut through the kminte, removing these with th» | 
spinous processes, and study the structures according to the following steps. 

Spinal Veina, Identify by the locution, formation, function, and arrangement in four aets, asfl 
folliiwB : dorsi spinal, meningorachidian, veoee basis vertebrarum, and medulli spinal veins. fl 

Dorsi Spinal Tains. Identify (I) fay tbe location around tbe lamins, articular, transveise^l 
and spinous procenses of all the verlebrie; (2) by the tributaries from the muscles in the ver-1 
tebral grooves and donial integument ; (3) by communicating with the intraspinal veins pais-l 
ing through the ligameota subflava; (4) by terminating in the vertebral, intercostal, lumbar. J 
and sacral veins. 




Meningoiachidian Veins. Identify (1) by the location between tbe walls of the neural ~ 
of'^fat and connective tissue; (2) by receiving the 



icrul V 



) the vertebral, intercostal. 



thj 



Venie Basis Vertebrarum. Identify (1) by the ernergence from the bodies of the vertebrte 
tbe posterior surfaces; (2) by the termination in the meningo- 



Ugh ihe lora. 

Medulli Spinal Veins. Identify (1) by the location as a minute venous plexus covering the ] 
entire surface of the ci>rd between the pia mater and tbe arachnoid ; (2) by forming two or 
three aiiiall trunks near the base of the skull, communicating with the verlebral veina and j 
teriiiitiating in the inferior cerebellar veins or inferior petrosal sinuses. 

Dnra Hater. Identify (1) by the location in the spinal canal, extending from the foramen I 
magnum to the third sacral vertebra, where it dwindles to a small 6liroue cord, passes down, J 
and is attached to the periosteum uf the coccyx ; (2) by the attachment lo the margin of th« I 
foramen magnum and the biniies of the three upper cervical vertebrw and having no other J 
bony attachments; (3) by containing the spiual cord, cauda equina, arachnoid, and pia mater; 
(4) by the brilliant inner serous surface in contact with the cerebrospinal fluid; (5) by the pro- 1 
longntions on each side which transmit arteries and roold of tbe spinal nerves ; 1,6) by the I 
absence of sinuses, processes. Pacchionian bodies, and periostea! fuuclit 
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Snbdnral Bpacft. Identify (I) by the locatioa between the dura and arachnoid, containinL' 
a small amount of cerebro-spinal fluid; (2) b; the extreme narrownesa, since the dum anil 
arachnoid are Iq r«ntact. 

Araclmold. Identifj (1) bj the location in and coireBpondence in length to the dura, with 
whose inner surtkce it is in contact; (2) by the presence of two secreting, serous surfaces ; (3) 
by Ibe tubular prolongationB about the spinal nerves; (4) by the continuity with the cerebral 
arachnoid ; (5) by the attachment to the pia mater by the connectire tissue ; (6) hy the aub- 
arkchnoid space situated between this and the pia mater. 

Sab&rachiioid Space. Ideutify (1) by the location between the arachnoid and pia mater ; 
(2) by the presence of the cerebro-spinal fluid and the cauda equina; (3) by communicating 
with the general ventricular cavity of the brain through foramina in the pia mater in the 
roof of the fourth ventricle ; (4) by the continuity with the cerebral and sunarachnoid space 

Fia Mater. Identify (1 ) by the location about and intimate adherence to the spinal cord ; 
(2) by forming a sheath for each filament of the spinal nerves and an investment for the 
spinal nerves themselves ; (3) by sending a process into the 
anterior fissure of the cord ; (4) by the contraction at the end of 
the cord to form the filura terminate; {5] by the formation of 
the linea splendens on the anterior surface. 

FUnm Terminale. Identify by the continuation with the pia 
mater of the cord, extending down the centre ofthe cauda equina, 

Eerforaling the arachnoid and dura at the level of the third lum- 
ar vertebra and fusing with the periosteum of the coccyx. 

Llfameutnm Denticnlatnm. Identify (1) by the location on 
each side of the spinal cord, separating the anterior and poste- 
rior nerve roots ; (2) by the possession of an inner border con- 
tinuous with the pia, and an outer composed of twenty-one 
tooth-like processes, which, pushing the arachnoid outward, are 
Attached to the dura. The first attachment is between the ver- 
tebral artery and the hypoglossal nerve. The ligamentum dentic- 
ulatum and the filum terminale support the cord. 

Oaoda Eqniaa. Identify (1) by the location in the sheath of ' 
the arachnoid and dura; {2) by the composition (Glum terminale 
and roots of the sacral and coccygeal nerves). 

Oenical Enlargement of the Oord. Identify (I) by the ex- 
tent from the medulla to the second doissl vertebra ; (2) by 
giving origin to the cervical nerves. 

LtUDbai Enlargement of tlie Coid. Identify (1) by the loca- 
tion extending from the tenth to the twelfth thoracic vertebrs ; 
(2) by continuing, cone-like, into the filum terminale of the pia 
mater (conus terminal is.) 

Spinal Arteries. Identify (1) by the origin from the verte- 
bral, inferior thyroid, intercostal, lateral sacral, lumbar, and ilio- 
lumbar arteries. 

.interior Spinal Artery. Identify (I) by the double origin TbespiasLc 
from the vertebral on each side ; (2) by union of its two roota 
to form a single artery at the level of the foramen magnum; 

(8) by descending on the front of the spinal cord and u-'''- ''*■ 

other sources. 

Median Spinal Artery. Identify (1) by the location in the pia mater alon^ the anterior 




vitb the lateral branches from 



median fissure ; (2) formed by the union of the 



aljufe 



spinal with the lateral branches from 
imbar, and lateral sacral arteries ; (3) 
by the distribution to the spinal cord, pia mater, and cauda equina. 

Poateriar Spinal Artery. Identify (1) by the origin from the vertebral on each side by the 
side of the medulla; {■!) by the downward course behind the posterior roots of the spinal 
nerves; (3) by the frequent accessions from the lateral spinal arteries from the successive 
regions, entering the spinal canal through the intervertebral foramina. 

Posterior Boots. Identify (1) by the origin, by from six to eight fasciculi, from the 
posterolateral fissure of the cord arranged in a single linear series all down the spinal cord ; (2) 
by piercing the dura separately, developing the posterior root ganglion and uniting with the 
anterior mot in the intervertebral foramen ; (3) by the presence of the posterior spinal artery 
behind the pnalerior roota ; (4) the posterior root ia sensory. 

.interior Boots. Identify (l) by the origin from the anterolateral columns of the cord, 
corresponding to the anterior horn of the gray matter; (2) by the composition of from four to 
eight filaments ; (3) by union in the intervertebral foramen with the posterior root to form 
mixed nerve trunk ; (4) the anterior or motor rout is smaller than the posterior root in all 
except the first nerve. 

QanfUa. Identify (l) by the location on the posterior root (2) by the location as follows : 
the first and second cervical lie on the corresponding vertebrie ; the sacral and coccygeal in 
the sacral canal ; all the others in the intervertebral foramina. Ganglion of the first cervical 
nerve may be absent. 



CHAPTER IV. 

THE MOUTH. 



IDENTIFICATION. 

liipB (upper and lower). Td^iiliry (1) by locaiion so a^ (o 
the biii'uHl orifice; (2) by a dry, red, senaitiTe miitoua me 
pronounced muco-cutaaeoaa mugin. 

Oheek. ideDtify (l) by its compnaitioo : all the aoh structures, eiteraal to the : 
mouth and anterior to the mtuaeter muBcle, corresponding to and forming the o 
the veatibule ; (2) by the continuity with Ihe lips anteriorly. 

Dental Arches. Identify (1) by their composition — teeth in the alveoli of the alveolar 
proceKses ; (2) by their gam titwue covered by the mucous membrane and closely investing the 
teeth BO as to form the gingival margin ; (3) by the vestibnle external and the cavum oris 
inlernsl to the dental arches. 




,nerT«m/-T.) 



Bard Palate. IdenlltV (1) as the roof of the moutb; (2) b^ the continuity with the alve- 
olar proce»8e« coversH by ibe soft siructureH, continuous pimteriorly with the soft palate. 

Isthmtia of tbe Fauces. Identify m the apace bouoded by the arch of the soft palate 
unii trmfriie. and leading I'roin the mouth lo the pharynx. 

8oft Palate, identify 11) by its location between the mouth and pbaryni, forminp an 
incomplete partition between the two ; (2) hy its attachment to the posterior border of the 
hard palate, and composed of soft, freely-movshlc structures, 

Vvnla. identify (]} by its location wi a small pyramidal, contractile, pendulous mnaafapex 
down) in the mid-line of the soft palate; (2) by the marked tendency to chronic elongation ; 
01) bv the niiirkett shortening iit the living when irrilnted. 

Anterior Pillar. Identify (I) by its location, extending from the base of the nvula, down- 
ward and forward lo the side of the tongue; (2) by its coming into easy view when the 
tongue is drawn forward. 
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FoBterior Pillar. Identify (I) by its location, esleuding from tbe base of the uvula down- 
wnrd, backward, and outward to the outer wall of the pharyni; (2) by ita adjacency to the 
pbarvnx. 

TonaillfiT Recess. Identify (1) as the trian^alar apace between tlie pillars of the palate; 
(2> by il8 contHining the tonsil and cnrrespondiDg in location to the angle of the jaw. 

Tongue. Identify (1^ by its location in the mouth and ite attachment lo the mandible, hyoid, 
hard palate, and styloid processes; (2) by the pointed, freely -movable apex ; (3) by the ex- 
panded dorsun), with the oral and pharyngeal aurfacea supporting the papillit; (4) by its 
reflection of the mucous membrane onto the pillars of the palate, tonsil, epiglottis, alveolar 
process of the mandible, and symphysis. 

OiTcnmvaIla,te Papills (papi11» maxims). Identify (1) by their location between the oral 
and pharyngeal surfaces of the tongue (eight to twelve in number) ; (2) by their arrangement 
in two rows like the letter V inverted ; (3) hv the foramen ciecum behind the apex of the V. 

Fimgiform Pa,pillfe (papilja? mediffi). Identify (1} by their location principally at the tip 
and the sides of the tongue; (2) by their great number and deep red color. 

FUifbrmPapUlie (papilla) minimie). Identify (I) by their location on the anterior two-thirds 
I of the tongue, arranged in lines corresponding with the rows of the circumvallate papilla.' : 
I (2) by their small size and conical shape. (Study with the glass.) 




Under surlaca c 
Of tbe left Bide It partlf 
(Qebrisii liner Totut, ) 



I Frsnnm Lingue. Identify by its location on the under surface of the tongue as a fold of 
I the lingual mucous membrane extending in the mid-line from the tongue to the symphysis 
' menti. 

Sublingual Elevatioii. Identify (1) by its location (one on either aide) beneath the ante- 
rior part !>)' ihe tougue, and corresponding to the sublingual salivary gland; (2) by the pres- 
ence '■( oritires and of small ducts of the gland. (Study with the glHsa.) 

Bnbmaxlllarjr Orifices (two in number). Identil; (1) by their Tocntion near the fnenuro, 
markud by the papillai; (2) by the exudation of saliva (in the living) following the application 
of jcustntory stimulation to the tongue. 

Banioe Veins Identify by their blue color, large size, and loca^on on either aide of the 
* n linguae on the under surface of the tongue. 

~' * ' •-- Identify (1) by ita limbriated margin (best seen in youn^ people) just 



Plica Fimbriata. ,,, „. . ^ , . . . 

external to the runine veins and about one-half inch external to the fnenum hngnie ; (2) by 
its derivation from the lingual mucous membrane. 

Ungual Nerve (gustatory). Identify by its location just external to the ranine artery 

S identify artery by pulsation), and it may be identified by pressure between the thumb and 
inger, as It is the sensory nerve of the anterior two-thirds of the tongue. 
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DISSECTION. 

Coronary Arteries. Turn the lower lip down and cut through the mucous membrane as 
far as the angle of the mouth. This incision will expose the inferior coronary artery. Turn 
the upper lip upward and incise similarly its mucous membrane to expose the superior 
coronary artery. The coronary arteries are branches of the facial, given off near the angle of 
the mouth. 

The Lips. Cut through the entire thickness of each lip with scissors one-half inch to the 
outer side of the median line. Study (a) the frsenum of each lip (a fold of the mucous mem- 
brane in the mid-line connecting the lip and gum) ; (6) the orbicularis oris fibres ; (c) the 
cut ends of the coronary vessels ; {d) the median tubercle of the upper lip. 

The Cheeks. Cut with scissors through the cheek from the angle of the mouth to the 
masseter muscle and study (a) the orifice of Stenson's duct (opposite the second molar), 
guarded by a fold of mucous membrane; (b) the fibres of the buccinator muscle; (c) the 
cushion of fat called the sucking cushion. 

Vessels of Tongue. Pass a thread through the tip of the tongue so as to hold and move 
the same. Cut through the mucous membrane (Fig. 40) and expose the ranine vessels (imme- 
diately beneath the mucous membrane) and the lingual nerve. At the root of the tongue 
these vessels are between the hyoglossus and geniohyoglossus muscles. 

Sublingual Gland. Remove the mucous membrane covering the sublingual elevation and 
expose the sublingual salivary gland. This lies on the mylohyoid muscle. 

Soft Palate. Saw through the lower jaw between the central incisor teeth. With a sharp 
scalpel cut through all the soft structures, including tongue, from the hyoid bone to the epi- 
glottis (seen now behind the base of the tongue). Draw the parts of the several structures 
aside so as to gain space, and the soft palate may be dissected fairly well. 

The Uvula. Grasp with the long dressing forceps near the tip and draw the same forward ; 
incise the mucous membrane and study its muscle, the azygos uvulae. (Fig. 39.) 

The Tonsil and Tonsillar Becess. Make traction on the tongue and bring into view the 
tonsil between the pillars (Fig. 39), corresponding deeply in location to the angle of the jaw. 
Study (a) the openings on the inner surface; (6) the continuity of the mucous membrane of 
the tonsil with the pillars. 

Palatoglossus Muscle. Put the tongue on the stretch, incise the mucous membrane from 
the base of the uvula to the side of the tongue along the anterior pillar of the palate, and 
expose the palatoglossus muscle. 

Palatopharyngeal Muscle. Incise the mucous membrane along the posterior pillar of 
the palate and expose the palatopharyngeus muscle. 

Lmgual Nerve and Mylohyoid Muscle. Draw the halves of the tongue toward the mid- 
line and cut through the mucous membrane in the bottom of the groove between the molar 
teeth and the tongue, when will be exposed the lingual nerve lying on the mylohyoid muscle. 
Find the lingual nerve communicating with the hypoglossal on the geniohyoglossus muscle. 

Hypoglossal Nerve. Draw the tongue well to the median line and cut through the mucous 
membrane along the gutter lateral to the tongue, and find this nerve, the mylohyoid and 
geniohyoglossus muscles. Further back it lies to the outer side of the hyoglossus muscle with 
the lingual vein. 

Geniohyoid Muscle. Examine the cut surface of the tongue (in mid-line) and find the 
cellular space between this and the geniohyoglossus muscles. The geniohyoid passes from 
the mandible to the body of the hyoia bone. 

Geniohyoglossus Muscle. This muscle extends from the mandible to the hyoid bone and 
tongue. It is above the geniohyoid. Between its outer surface and the hyoglossus muscle are 
the lingual vessels (known as ranine vessels, in front of the hyoglossus muscle). 

Stylohyoid Muscle. Remove the mucous membrane of the posterior lateral part of the 
tongue and find the muscle inserted into the side and under part of the tongue. 

(Hossopharsrngeal Nerve. Find beneath the styloglossus muscle. The tongue must be 
drawn well out and to the opposite side to make the proper exposure. 



THE GAVUM ORIS. 

Location. The mouth or caviim oris is the space, limited roughly, above by 
the superior maxillary bone, below by the mandible, laterally by the cheeks, pos- 
teriorly by the pendulous soft palate and isthmus of the fauces, in front by the 
buccal orifice and lips. 

Communications. The mouth communicates directly with the pharynx through 
the isthmus of the fauces, with the external world through the buccal orifice, 
with the nose through the anterior j)alatine canal, with the sphenomaxillary fossa 
through the posterior palatine canal. It communicates indirectly with the nose 



THE MO UTH, 79 

through the posterior narcs ; with the froatal sinuses through the infundibulum; 
with the antrum of Highmore through the ostium maxiliaire; with the sphenoidal 
sinus and ethmoidal cells through an unnamed opening ; with the tympanum 
through the Eustachian tube, with the larynx through the chink of tlie glottis, 
with the oesophagus through the pharynx. 

Contents. The mouth contains the teeth, in their alveoli ; the termini of the 
ducts of Stenson, Wharton, and Ravini ; the buccal, labial, and palatine mucous 
glands ; the tongue, endowed with motor, sensory, sympathetic, and special sense 
taste nerves. The mouth is an organ of prehension, mastication, taste, respiration, 
speech, and pantomime. 

Tlie Lips. The lips vary in thickness in different races and in different people 
of the same race. The upper lip has a median tubercle (especially prominent in 
young children), a remnant of the distal part of the embryonal nasofrontal process. 
The lips are composed of skin, orbicularis oris, connective tissue, coronary arteries, 
veins, lymphatics, mental and infra-orbital nerves, and mucous membrane. The 
frsenum labii superioris and inferioris are two pronounced folds of mucous mem- 
brane connecting the gums and lip in the mid-line. On examining a patient^s 
mouth care should be exercised on the part of the operator not to exert undue 
traction on the fnenum, and thereby produce unnecessary pain. 

The Mucous Membrane of the lips (in the living) is dry, red, and sensitive. The 
lips are in a sense prehensile organs, hence they are provided with nerve endings 
resembling touch corpuscles. Racemose labial glands occupy the connective 
tissue lamina beneath the mucous membrane. The junction of the mucous 
membrane and skin is called the muco-cutaneous margin. The lips, by virtue of 
their rich blood-supply and nerve-supply, undergo rapid repair after surgical 
operations. The labial mucous membrane is reflected onto the gums. 

THE CHEEK. 

Shape. The cheek is quadrilateral, bounded below by the inferior border of 
the lower jaw, above by the lower margin of the orbit, behind by the ramus of 
the mandible, in front by the side of the nose and geniolabial sulcus. (See Ger- 
rish.) 

Composition. 1. Integument, similar to and continuous with that of the lips, 
and in the male is covered with hair. 2. Areolar tissue, containing the long buccal 
nerve and vessels, molar glands, and sucking cushion of fat, which latter gives 
rotundity to the cheek. In nursing children this pad of fat is encapsulated, 
resembling very much in shape and appearance the yolk of an egg. 3. The 
buccinator and masseteric fascia? covering their respective muscles. 4. The 
buccinator and masseter muscles. The masseter muscle is crossed by Stenson's 
duct; the buccinator is pierced by the same. The mucous membrane is continuous 
with the labial mucous membrane, and contains the openings of the buccal and 
molar mucous glands and Stenson' s duct. 

THE SOFT PALATE. 

Location. The soft palate is easily seen by firmly depressing the tongue. At 
times other than deglutition it forms an imperfect partition between the oral 
cavity and pharynx, and its movements should be, as far as possible, studied on 
the living. 

Attachments. The soft palate is attached (1) to the posterior border of the hard 
palate (2) to the side of the tongue through the palatoglossus muscle ; (3) to the 
lateral wall of the pharynx and thyroid cartilage through the palatopharyngeus 
muscle. The free border of the soft palate has a wide range of motion forward, 
backward, and upward. 



Compoaition. 1. The ve]iim, uvula, and mticous membrane. 2. The- anterior^ 
pillar and palatogloesua muscle. 3. The posterior pillar aud palab)pbaryngeal 
muscle. 4. The tonsillar recess and tonsil, 5, Xerves from the pliaryngea' 
plexus and otic ganglion. 6. The palatine arteries ami veins. 

Tbe UTula is a small, pendulous process, composed of muscle and mucons memnj 
braue, sitnated in the median line of the velnm palati. Its great tendency to movd 
depends on its richness of muscular fibre, by which it is influenced. The uvul« 
has one intriusic muscle, azygos uvulse, taking origin in the posterior nasal sninei 
The extrinsic muscles are the tensor and levator palatf. palatoglossus, and pnlato-l 
pharyogeiis. 




PillarB of Palate, Near the base of the uvula the soft [mlate splits into tlie 
anterior and [WBterior pillars, leaving a triangular region (tonsillar recess) be- 
tween them. 

The Anterior Pillar jiasses downward, forward, and outward to the side of the 
tongue, and consislB of (1) a fold of mucous membrane ; (2) the hidden mlatii- 
gloHsus muscle beneath the mucous membrane. Action, to lift ihe tongue, depress 
Uie velum, and narrow the isthmus. 

The Posterior Pillar of the palate passes downward, backward, and outward to 
the lateral wall of the pharynx and thyroid cartilage. It consists of (I) a fold 
of mucous nicnibranc ; (2) a hidden palatophaPi'ngeus muscle beneath the t 
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membrane. Action, to pull down the velum, lift the tongue and larynx, and 
shut off the mouth from the pharynx by narrowing the isthmus. 

The Levator Palati, as its name implies, lifts the palate. Its origin is from the 
petrosa, in front of the carotid canal. It is inserted into the base of the uvula 
with its fellow of the opposite side. 

The Tensor Palati tightens the velum by lateral traction, just as the lips may 
be rendered tense by lateral traction at the corners of the mouth. The muscle 
arises from (1) the root of the internal pterygoid plate ; (2) the spine of the sphe- 
noid ; (3) the c^rtilagiuous end of the Eustachian tube. Its tendon turns inward 
at a right angle around the hamular process, and is inserted into the soft palate 
and palate bone. 

The Isthmus of the Fauces is bounded by the anterior pillars of the palate, the 
uvula, and dorsum of the tongue. It is the aperture by which the mouth and 
pharynx communicate. The isthmus may become obliterated by its own boundary 
structures— that is, relations of the surrounding parts are so changed during the act 
of swallowing that for the moment a perfect partition exists between' the mouth and 
pharynx. The digastric and stylohyoid muscles, aided by the palatopharyngeus, 
elevate the tongue ; the levator and tensor palati muscles render the velum tense ; 
the palatoglossus and palatopharyngeus draw the velum downward and inward 
in close apposition with the tongue. 

The Tonsils are in the tonsillar recess, between the pillars of the palate. They 
are evolved from the lateral wall of the pharynx, between the second and third 
visceral arches. In the adult the tonsils resemble glands of intestine, and belong 
physiologically to the lymphatic system. The location of the tonsil corresponds 
to the angle of the jaw. Its dimensions are one- half inch wide, one-half inch 
thick, and one inch in length. The tonsils have recesses fed by numerous follicles. 
The openings are on the inner surface of the tonsil, and through these the mucous 
membrane extends into and lines the follicles. The outer surface of the tonsil is 
in relation with the superior constrictor of the pharynx ; the latter intervenes 
between the tonsil and the ascending pharyugeal artery. The internal carotid 
artery is about one inch behind and external to the tonsil. Nerve-supply : (a) 
The glossopharyngeal; (/>) Meckers ganglion. ArterieH: Dorsalis linguae, ascend- 
ing pharyngeal, internal carotid, ascending palatine, and descending palatine. 



THE TONGUE. 

Definition. The tongue is an organ of taste, speech, touch, deglutition, prehen- 
sion, and mastication. It is composed of muscles and mucous membrane, and 
has an abundant supply of vessels and nerves. 

The base of the tongue is attached to the hyoid bone and mandible ; the sides 
to the hard palate and styloid process. The dorsum has an oral and a pharyngeal 
surface. Tiie oral surface is anterior to the circumvallate papillae, and bears the 
lingual taste-organs ; the pharyngeal surface is posterior to these, and rich in 
mucous glands and lymphoid tissue. The tongue was evolved from (I) the.tuber- 
culum impar, from the middle of the anterior wall of the pharynx below the first 
visceral arch ) (2) the ventral extremities of the second and third visceral arches. 
The line of union is at the thyroglossal duct, and the foramen ciecum on the back 
of the tongue is its vestige. 

The Mucous Membrane is reflected from the tongue, (1) laterally and anteriorly, 
onto the gums ; (2) anteriorly, beneath the tip, onto the symphysis menti, to form 
the frcenum linguae ; (3) onto the palatoglossus muscle, to form the anterior pillar 
of the palate ; (4) onto the superior surface of the epiglottis, to form the glosso- 
epiglottidean folds — central and lateral. 

The peculiarities of the lingual mucous membrane are : 1. Immovable, on the 
base and upper surface of the tongue. 2. Absence of the mucous glands. 3. 
Presence of papillae and lymph follices. (See Gray's Anatomy.) 

6 
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Muscles of tte Tongue. The muscles of the tongue, both imrinsio and cxtrin- 
lupplied b_v the Lypt^loBsuI or twelfth cranial uervti. The intrmsic- 
jilecth 



miisoles collectively form the n 



■.iilua liDgiinliy, and hnvL* origin and insertion in 




the loiigue-mass proper. The extrinsic mugclce have origin outside the muscle- 
mnts proper of the tongue, and iu.wrtiiiu in the oiubcuIus liugualis. The app oifie 
origin and insertion of each group is given in Ihe lahle of ihe muHcles (l>age B 
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m 



I 



Jnh-innic Muscleti. 1. The sujxrior lingualis produces shortening and longi- 
tiidiual grooving of the dorsum. 2. The inferior Hngiialis ehorteos the tongue 
and roiiuds up its dorsum. 3. The transverse lingualis diminishes the width and 
increases the leugth. 4. The vertical lingualis broadens and llatiens the organ. 

Exlrhmc Mmcleg. ). The st^'loglossus lifts the base and retracts, "i. The 
hyoglossns retracts and ilepre.sses. 3. Tbe geniohyoglossus has three actions : 
\a) The back fibres protrude the tongue ; [b) the front fibres retract the tip ; (c) 
tlte median fibres produce a dorsal gutter. 4. The cliondroglossus retracts and 
^depresaea the tongue. 




the •!e(icLiii«<1 reweli oud □■ 



Nerves. 1. From the gustatory of the trifaoial, to the anterior two-thittU. 
2. From tbe glosaopharyogeal (taste) to tbe posterior one-third. 3. From the 
hypogloaaal, to tlie intrinsic and extrinsic muscles. 4. From the superior laryo- 
geal, to the base of tbe tongue. 5. From the chorda tympani, to the anterior two- 
jiirds (lasleT, IJ, From tbe superior cervical ganglion — vasodilators. 
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Artery. The tongue has a rich blood-siipply through the liugual arterjr, a 
branch of the external carotid; the facial and ascending pharyngeal^ from the 
external carotid. 

THE PHARYNX. 

Location. The pharynx is limited above by the base of the skull, below by the 
beginning of the oesophagus opposite the cricoid. It is situated behind the nose 
(nasopharynx), behind the mouth (oropharynx), and behind the larynx (laryngo- 
pharynx). 

Openings. 1. The Eustachian tube. 2. The posterior nares. 3. The isthmus 
of fauces. 4. The oesophagus. 6. The larynx. 

PHARYNGEAL PLEXUS. 

Location. The pharyngeal plexus is on the posterior and lateral aspect of the 
pharynx, on the outer surface of the middle constrictor. (Fig. 44.) 

Formation. 1. The internal branch of the spinal accessory nerve. 2. The 
pharyngeal branch of the glossopharyngeal. 3. The pharyngeal branch of the 
pncumogastric. 4. The pharyngeal branch of the superior laryngeal. 5. The 
pharyne;eal branch of the superior cervical ganglion. 

Distribntion. To the levator palati, palatoglossus, palatopharyngeus, superior, 
middle, and inferior constrictors of the pharynx. 

Table Giving Origin, Insertion, Action, and Nerve-supply of the Muscles of 

THE Tongue, Palate, and Pharynx. 

Name. Origin. Insertion, Action, Nerve-supply. 

Palatopharyngeus. By two heads near Into upper and pos- Constricts the Pharyngeal 

median line of soft terior oorders of the faucet*, elevates plexus, 
palate. thyroid cartilage. the larynx and 

tongue, closing 
off the naso- 
pharynx. 
Palatoglossus. Near median line of Into the side and base Constricts the Pharyngeal 

soft palate and from of the tongue. fauces, elevates plexus, 

its fellow of the the tongue, and 

opposite side. pulls down the 

velum. 
Levator palati. Inferior surface of Into the median line Elevates the soft Pharyngeal 

petrous portion of with its fellow of palate. plexus 

temporal bone and the opposite side. through the 

of the cartilage of eleventh. 

Eustachian tube. 
Tensor palati. a. Scaphoid fossa of Into the median line Tightening of soft From the otic 

pterygoid plate. of soft palate con- palate and open- ganglion on 

6. Spine of the sphe- tinuous with its ing of Eustachian the mindibu- 

noid. fellow of the oppo- tube during deg- lar division 

c. Eustachian tube. site side and under lutition. of the tri- 

surface of the pal- facial, 

ate bone. 
Azygos uvulap. Posterior nasal spine. Into uvula. Shortens the uvula. Pharyngeal 

plexus. 
Hyoglossus. From great horn and Into side and dorsum Depression and Hypoglossal. 

body of the hyoid of tongue between retraction of the 
bone. styloglossus and tongue. 

superior lingual is. 
Genioglossus*. Upper genial tubercle. Into the hyoid bone Its anterior fibres Hypoglossal. 

and median line of retract the lip ; 
tongue and just ex- iis posterior fibres 
ternal to it from protrude the 
base to apex. tongue. 

Styloglossus. Styloid process of Into side and under To draw the Hypoglossal. 

temporal bone and part of the tongue tongue backward 
stylomandibular from base to ai)ex. and to lift the 

ligament. base and sides. 
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Clioniirogloesu! 



Origm. 

Lesser horn and 

bod J of hjoid. 



Superior lingualU. From upper and 

posterior part of 
tongue and hyoid 



Inferior " 

Transverse " 
Vertical ' ' 
Stjtophnrjngeus. 



Constrictor medius. 



From eilemnl and 
posterior part of 
tongue. 

From medium sep- 



Intemal pterygoid 
plate ; side of 
tongue, mylo- 
hyoid ridges, and 
Elerygo maxillary 
gament. 

Greater horn of 
liyoid and stylo- 
hyoid ligameot. 

Coracoid and thyroid 
cartilage. 



Into BubmucoDS 
tissue of upper sur- 
face of tongue 
throughout Its en- 

Under the edge of 
the (ongue through- 

'■ i entire length. 



AelloH. NerTe-eupplg. 

Retracts and de- Hypoglossal. 

presses the 
longoe. 
Shortens the Hypoglossal, 

tongue. 









margin of tongue. 



Upper and posterior 
border of the thy- 
roid cartilage. 

Into mid-line of 



the 



Narrows and 

Flattens and 
broadens the 
tongue. 

Elevates pharyi 
and larynx. 



Hypc^loasal. 
Hypoglossal. 

Hypsgloesal. 



Into 



mid-li 



Nar 



I the 



throughout entire pharynx a 

length of pliarynx. pogteriorly. 
nlo mid-line of Compresses the Pharyngeal 

pharynx. pharynx aud lifts plexus and 

It upward and inferior 
backward. laryngeal. 
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CHAPTER V. 

THE EYE. 

IDENTIFICATION OF STRUCTURES IN SITU BT INSPECTION OF 

THE ETE ON THE LIVINO. 

Supercilia. Identify (1) by the location above the circumference of the base of the orbit 
and arched shape; (2) by the numerous, short, thick, oblique hairs. Composition: thick 
skin connected with orbicularis palpebrarum, corrugator supercilii, and occipitofrontal is 
muscles. 

Palpebras (lids). Identify (1) by the location in front of the eyeball, which- they protect; 
(2) by the attachment of the eyelashes to their free edges ; (3) by their mobility ant^ the 
presence of an elliptical space between the occlusal margins. 

FiflSiira Palpebraxum. Identify (1) by the location between the free margins of the lids; 
(2) by the extent from the inner to the outer can thus palpebrarum. 

Oanthi. Identify the canthi (inner and outer canthus) (1) by the location at the angles of 
junction of the upper and lower lids ; (2) by the location at the extremities of the palpe- 
bral fissure. The inner canthus contains the lacus lacrymalis, caruncula lacrymalis, papilla 
lacrymalis, and puncta lacrymalia. 

Lacus Lacrsnnalis. Identify (I) as a triangular space separating the lids at th' inner 
canthus; (2) by the prominent lacrymal caruncle in its centre. 

Papilla Laciymalis. Identify (1) as two small elevations on the margins of the lids at 
the commencement of the lacus lacrymalis ; (2) by the presence of a small opening in the 
apex of each papilla. 

Puncta Lacrymales. Identify (I) by the location at the apices of the lacrymal i ^illse ; 
(2) by the adjacency of the caruncula lacrymalis. 

Oiiia. Identify (1) as thick, short, curved hairs at the margins of the lids ; (2) by the 
arrangement of the hairs in two or three rows ; (3) by the upward curve of the superior and 
the downward curve of the inferior cilia. 

GlandulsB MoUi. These modified sweat glands are identified (I) by the location near the 
free margin of the lids; (2^ by the arrangement in several rows. "' 

Ooi^unctiva. Identify (l) by the location on the inner surfaces of the lids and its reflec- 
tion onto the sclerotica and cornea ; (2) as a very transparent mucous membrane through 
which may be seen the bead-like rows of the Meibomian follicles, corresponding in length (the 
rows) to the width of the tarsal plates. 

Palpebral Folds. Identify (1) by the location above and below the fornix ; (2) as the con- 
junctiva reflected from the lids to the eyeball. Folds are called the superior and inferior 
palpebral. The point of reflection of the conjunctiva from the lid to the eyeball is the fornix 
conjunctivae. 

^lica Semilunaris. Identify (1) by the location at the inner angle of the eye; (2) 
as a half- moon-shaped fold of mucous membrane; (3) by the adjacency of the lacrymal 
caruncle. This and the lacrymal caruncle represent the nictitating membrane of the lower 
animals. 

Oaruncula Lacrymalis. Identify (1) by the location at the inner canthus in the lacus 
lacrymalis; (2) by the adjacency of the plica semilunaris; (3) by the presence of a few 
attached slender hairs. The caruncle is composed of skin, contains sweat glands, sebaceous 
glands, and is the source of a whitish secretion. 

Meibomian Glands. Identify (1) by the location on the inner surface of the eyelids 
beneath the palpebral conjunctiva in the grooves of the tarsal plates ; (2) by the appearance 
of strings of small beads ; (3) by the minute openings of these glands on the free margins of 
the lids. 

Ooi\junctival Sac. This is the space limited by the cornea, sclerotica, fornix and conjunc- 
tiva of the upper and lower lids. The palpebral fissure leads into the sac. When the eye- 
lids are closed the conjunctival sac is a potential cavity. Tears traverse the sac, moistening, 
purifying, and keeping the cornea free from foreign bodies. Tears originate in the lacrymal 
gland, pass through the openings in the conjunctiva of the upper lid near the outer canthus, 
and leave the conjunctival sac through two puncta lacrymalia in the lacrymal papillte. 
situated at the beginning of the lacus lacrymalis at the inner canthus. 

Cornea. Identify (1) by the location so as to form the anterior sixth of the eyeball ; (2) 
by the circular shape, transparency, and continuity with the sclerotic coat at the corneal 
margin. 



THE EYE. 87 

Sclerotica. Identify (1) \>j the locstion about the cornea and white color; (2) by the 
extreme denaitj, hardness, and unyieldioK character ; (S) b; the inBertion of the recti and 
obliqui musclea ; (4) b; the investment of tne anterior part b; the coojuDctiva, and the poste- 
rior part by the capsule of Tenon ; (5) by the continuity with the cornea in front. 

Anterior Olliaiy Arterlss, Identify (IJ by the location beneath the coDJunctiTa of the 
sclerotic coat ; (2) by the sudden disappearBDce near the mai^in of the cornea, where they 
pierce the sclerotic coat and end in tbe circulus nrnjor of the iris. They are derived from 
the muscular brauchea of the opbtbalrnic. In iritis the vaicular zone around the cornea is 
due to infiammation of the anterior ciliary art«ries. 

Iris. Identify (I) as the colored membrane of the eye (eraj, brown, black, blue) ; (2) by the 
location in the ant«rior chamber in the aqueous humor behind thecorn«a; (3) by the presence 
a little to the nasal side of the centre of toe pupil, limited on all sides by the pupillary margin 
of the iris. 




LACRTMAL APPARATUS. 

DlsSMtion of the LacrTmal Sac and Oanallcnll. (]) Locat« the punctum lacrymale on 

the sumL.it of the papilla at the outer end of the lacus lacr^malia on the margin of tbe lid : 
(2) enter the lacrymal sac through tbe superior canaliculus with Bowman's grooved lacrymal 
catheter in upward, inward, and dunnwiird directions in succession ; (3) move the catheter in 
various directions to demonstrate the strength, elasticity, and limited diatenaibility of the aac. 
(Pass catheter into the sac through tbe inferior canal downward and inward^; (4) cut down 
on the director with delicate scissors and expose the interior of tbe canaU ana sac ; (5) make 
a vertical incision three quarters of an inch long and lay open the nasal duct. 

The LacTymal Qland (Fig. 46) is an oval, coiupouud, racemose stnicture, 
lodged ID a depression heneatli the external angular process of the frontal bone. 
It rests oo the globe of the eye, conjunctiva, superior and external recti muscles, 
and is in contact with the orbital periosteum externally. It upens by six or seven 
ducts on the upper and outer half of the palpebral conjunctiva into the conjunctival 

The Oanalicnii are two canals commencing at the puncla lacrymalia, the supe- 
rior passing upward and inward to the lactymal sac, tbe inferior passing down- 
ward, inward, and upward. 

The Lacrymal Sac is a dilatation of tbe upper part of tbe nasal duct, lodged 
in the groove formed by the lacrymal bone and nasal process of the superior 
maxillary; its walls are of fibrous tissue covered iu by the tensor tarsi muscle and 
an expansion from the tendo-oculi attached to tbe lacrymal bone. 

The Nasal Duct is a membranous canal, three-fourths of an inch long, e.Ntending 
from the end of the lacrymal sac through a bony nasal canal to the inferior 
meatus. Its direction is downwani, backward, and outward, its lumen being 
narrowest about the mid-point. Tbe valve of Haauer is an inijierfect fold of 
mucous membrane guanling the opening of the duct into the inferior meatus of 
the nose. 
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THE EYELIDS. 



DiSBectiou of the Eyelids. Pass two stjtchea through the palpebral border of each lid, 
one-quarter of &n inch apart near the mid-line, sd asaiatant making traction oo the threada ; 
cut through the lids vertically and secure the same hj the four threads, so as to make full 
- exposure of the conjunctival sac. Slndy carefully their composition, 

Oomposition of eyelida st'en id the traasverse sectiou from without in : integu- 
ment, loose areolar tissue, orbicularis palpebrarum, tarsal plates, tarsal ligaments, 
involuntary muscular fibre of MuUer, Meibomian sebaceous glands, conjunctiva, 
|)alpebral arteries from the facial and ophthalmic, nerves from the Uiird, seventh, 
fifth, and sympathetic. 

The Tarsal PUtea, one in each lid, consist of dense connective tisane. The upper 
is semilunar, the lower elliptical in form. They are attached to the margin of 
the orbit by fibrous membranes, the tarsal ligaments. The outer angle of 
each tarsal plate is attached by the external tarsal ligament to the malar bone. 
The inner angles of the tarsal plates are attached to the nasal process of the supe- 
rior maxillary booe by the fendo-ocnli — the internal tarsal ligament — formed by 
fusion of the superior and inferior palpebral ligaments. Into the anterior surface 
of the superior plate is inserted the levator palpebrEe muscle, in which are some 
smooth muscular fibres — the superior palpebral muscle of Miiller. The inferior 
palpebral muscle of MuUer is In the lower larsal plate. Miiller's muscles are 
supplied by sympathetic nerves on which depend the involuntary action of the 
eyelids. (See nerve-supply of the muscles of expression, p. 24.) 

MTTSOLES OF THE ETE. 

Dissection. Recti and oblique— tendons of insertion. Be guided by the illustration in' the 
book as to the general insertion of the recti and oblique tendons. The recti tendons are in- 
serted into the sclerotic coat of the eye, three or lour lines external to the margin of the 
cornea. Each muscle perforates the capsule of Tenon, and its tendon receives a tubular 
sheath therefhim. Locate the insertion of the tendon as above indicated, and pinch up and 

Fio. a. 



Maiclee of Ihe right orbll. (GR:IV.} 

cut the conjunctiva over the iniiertion. Now pinch up and cut the tubular shentliof Ihe 
tendon derived from Tenon's capsule, when the white sclerotic coat and the inaerci<m of Ihe 
muscle will appear. Elevate the tcodon on a blunt hook, f^tudv carefully the insertion ot 
the muscles in the subjoined table, and note the extent of the tubular sheath derived from the 
capsule of Tenon. 
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Muscles of the Eyeball, Tabulated. 



Name, 

Levator 
palpebne 
Buperiorls. 



Saperior 
rectas. 



Inferior 
rectus. 

External 
rectus. 



Internal 
rectus. 

Inferior 
oblique. 



Superior 
oblique. 



Origin, 

Under surface of the 
lesser wing of the 
sphenoid above and 
in front of the optic 
foramen. 

Upper margin of the 
optic foramen ; 
fibrous sheath of the 
optic nerve. 

Ligament of Zinn with 
the internal rectus. 

(1) Outer margin of 
the optic foramen ; 
(2 1 ligament of Zinn 
and lower margin of 
the sphenoidal fis- 
sure. 

Ligament of Zinn by 
common tendon with 
the inferior rectus. 

Depression near the 
anterior margin of 
the maxillary bone, 
external to the 
lacrymal groove 

One line above the 
inner margin of the 
optic foramen. 



Insertion. 

Aponeurotic into the upper margin 
of the superior tarsal plate ; skin 
of lid ; conjunctiva. 



Sclerotica, by tendinous expansion, 
three or four lines from the sclero- 
corneal junction. Tendon covered 
by tubular process of Tenon's 
capsule. 

Sclerotica, three or four lines from 
the sclerocorneal junction. Has 
sheath from Tenon's capsule. 

Sclerotica, three or four lines from 
the corneal margin. 



MuUer's Aponeurotic insertion 
superior of the levator pal- 
palpebral. pebral. 



Sclerotica, three or four lines from 
the corneal margin. 

Outer part of the sclerotica, between 
the superior and external recti, 
behind the tendon of the superior 
oblique. 

Passing around the trochlea beneath 
the internal angular process of the 
frontal bone, the tendon passes 
backward, outward, and down- 
ward beneath the superior rectus, 
and is inserted into the sclerotica 
behind the equator and between 
the superior and external recti 
muscles. Sheath derived from 
Tenon's capsule reaches the floor 
of the orbit. 

Upper lid fibres. 



Function and 
nerve-supply. 

Elevates the lid and an- 
tagonizes the orbicu- 
laris palpebrarum. 
Supplied by the third 
nerve. 

Elevates, adducts, and 
rotates the cornea in- 
ward. Supplied by the 
third nerve. 

Adducts the cornea. Sup- 
plied by the third 
nerve. 

Turns the cornea down- 
ward. Supplied by the 
sixth nerve. 



Turns the cornea inward. 
Supplied by the third 
nerve. 

Rotates the cornea out- 
ward on the antero- 
posterior axis. Sup- 
plied by the third 
nerve. 

Abducts and rotates the 
cornea inward on the 
antero-posterior axis. 
Supplied by the fourth 
nerve. 



MuUer's Inferior tarsal cartilage Lower lid fibres. 
inferior plate, 

palpebral. 



Involuntary action of the 
upper lid. Supplied 
by the sympathetic 
nerve. 

Involuntary action of the 
lower lid. Supplied by 
the sympathetic nerve. 



INTRA-ORBITAL STRUCTURES. 



Dissection. Remove the orbital plate as far back as the optic foramen. To do this saw 
through the internal and external angular processes of the frontal bone and give the interven- 
ing bony arch a gentle tap, when it will fracture tran'iversely. Remove the remaining bone 
so as to expose the orbital contents and the sphenoidal fissure. (Fig. 48.) The orbital peri- 
osteum is now exposed. Study step by step the directions for identifying the structures. 
(For a short, systematic description of the muscles, branches of the ophthalmic artery, and 
orbital cranial nerves, see respective tables. For contents of the cavernous sinus, see dural 
sinuses, p. 55. For sphenoidal fissure and its contents, see osteology of the orbit.) 

Periofirteum of the Orbit. Identify (1) by the location in the orbit and the attachment to 
the orbital walls ; (2) by the continuitv with the dura through the sphenoidal fissure. 

Orbital Fascia. Identify (1) as a thin transparent layer of connective tissue immediately 
beneath the periosteum ; (2) by forming a loose, delicate sheath for the lacrymal gland and 
muscles; (3) by the formation of the capsule of Tenon. Elevate the orbital fascia and incise 
the same from the base to the apex of the orbit. Turn the fascia aside. 

Frontal Nerve. Identify (1) by the location immediately beneath the orbital fascia (with 
the supra-orbital artery) on the levator palpebrse muscle in the mid-line; (2) by the division 
midway in the orbit, into the supratrochlear and supra-orbital branches; (3) by the derivation 
from the ophthalmic division of the trifacial nerve in the cavernous sinus. 

Supratrochlear Nerve. Identify (1) by derivation from the frontal nerve ; (2) by the 
oblique course inward above the trochlea of the superior oblique muscle to the inner angle of 
the orbit; (3) by the communicating branch to the infratrochlear branch of the nasal nerve. 
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Supra-orbital H«rve. Identify (1) by the deriratioD from Ibe frontal nerve; (2) by tbe 
location on the levator palpebrie and tbe emergence from the orbit ODto the face tbrough the 
Bupra-orbilal notch. 

Supra-oibltal Artery. Identify (1) by the derivation from the ophthalmic; (2) by the loca- 
tion on the levator palpebre with the gupra-orbital branch of the frontal nerve ; (3) by the 
emergence throu^^b tbe eupra-orbital foramen. 

Frontal Artery. Identify (1) by the location on the inner wall of the orbit with the supra- 
trochlear nerve; (2) by the derivation from the ophthalmic artery; (3) by the emergence 
from the orbit at the inner angle and anastomosis with the supra-orbital artery. 

Levator Falpebrn. Identity (I) by the location beneath the frontal nerve and supra-orbital 
artery ; (2) by the inaertion into tbe tarsal plate of the upper eyelid ; (3) by the location on 
the superior rectus muscle. Cut this muscle in the middle and expose tbe superior rectus 
beneath. 

Superior Eectns; Identify (1) by the location in the upper part of the orbit beneath tbe 
levator palpebr^; (2) by the insertion into the upper part of the sclerotic coat. 

External Bectiu. Identify (1} by the location on the outer side of the orbit with the 
lacrymal nerve and artery ; (2) by the insertion into the outer side of the sclerotic coat of tbe 
eyeball ; (3) by the distribution of tbe sixth nerve to its ocular or inner surface. 

Lacrymal Nerve. Identify (I) by tbe location on the upper border of the external rectus 
muscle, with the lacrymal artery; (2) by the derivation from the ophthalmic division of the 
trifacial nerve; (3) by the passage tbrough the lacrymal gland with the lacrymal artery. 




OphlbBlmic divislOD of 



Lacrymal Artery, Identify (I) by the location along the upper edge of the external rectos 
muscle with the lacrymal nerve; (2) by^ the derivation from the ophthalmic ; (3) by the dis- 
tribution to the IsiTymal g!and and conjunctiva. 

Sixth Cranial Nerve, Identify (1) by tbe distribution to the ocular surface of tbe external 
rectus muscle ; (2) by entering the orbit between the two heads of the external rectus muscle 
through the sphenoidal fissure. 

Inferior Oblliiue, Identify (1) by the origin from tbe orbital plate of the superior maxilla 
on the outer side of tbe lacrymal groove ; (2) by tbe course outward and backward between 
the orbit and inferior rectus, then between the globe and tbe external rectus ; (3) by the inser- 
tion into the outer and bacli part of tbe sclerotic coat. Gain this muscle from in front for 
dissection. 

Superior ObUiiue Muscle, Identify (1) by tbe location on the inner and upper sides of the 
orbit with the fourth nerve; (2) by the passage through tbe puiley of cartilage attached 
to the trochlear fossa in the frontal bone; (3) by the insertion into the outer nart of tbe 
sclerotic coat (near tbe insertion of the inferior ulilique), having passed beneath the superior 
rectus muscle. 

Fourth Cranial Nerve. Identify the palheticus (1) by tbe location on tbe inner side of (be 
orbit nnd the distribution to the superior oblique muscle; (2) by the passage through the 
sphenoidal fissure above the other nerves, (Fig. 49. ) 



> iBtemal Bectns. Ideutiry (1) by the location od Ibe muer side of the orbit ; (2) by tbe 
biiertion into the inner side of tbe sclerotic coat ; (3) by the origin from the ligftment of Zino 
iiith the inferior rectus. 




Liferior BectnB. Identify (l) by the location in the inferior part of the orbit; (2) by the 

origin wiih the internal rectus from the ligamentofZinn ; (3) by the insertioD into the sclerotic 

coHt iin Uie inferif.r part of the Kbbe. 

TUrd Cr&nial Nerve. Identify the motor nculi (n by the large sixe. lirin texture, and 

_roundeiI form ; (2) by the dimributioii lu all the orbiiai inuBclea, except the Buperioc oblique 

"ind the external rectus. 
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Nasal Nerve. Identify (I) by the derivation from the ophthalmic; (2) by the course 
through the sphenoidal fissure between the superior and inferior divisions of the third nerve ; 

(3) by the course above the optic nerve, beneath the superior rectus and levator palpebrse ; 

(4) by the emergence from the orbit between the internal rectus and the superior oblique, 
through the anterior ethmoidal foramen into the cranium; (5) by the passage from the 
cranium to the nose through the nasal slit. 

Optic Nerve. Identify (1) by the large size and the central location in the orbit ; (2) by the 
passage through the optic foramen with the ophthalmic artery; (3) by the fact of being the 
largest structure piercing the posterior part of the eyeball. 

Ciliary Qanglion. Identify (I) b^ the location in the orbit between the optic nerve and the 
external rectus muscle : (2) by its pinhead size ; (3) by the source of the roots — motor — from 
the branch of the Uiira nerve to the inferior rectus muscle ; sensory, from the nasal nerve ; 
sympathetic, from the cavernous plexus; (4) by the distribution to the eyeball — short ciliary 
nerves. The nasal nerve element in the citiary ganglion confers trophicity and common sen- 
sation on the eyeball. Branches of the ganglion derived from the third nerve are motor to 
the ciliary muscle and sphincter of the iris. Branches of the ganglion derived from the 
sympathetic produce dilatation of the iris. 

Short Oiliary Nerves. Identify (I) by the origin from the ciliary ganglion and their course 
to the posterior part of the eyeball, which they pierce; (2) by uniting with the long ciliary 
branches of the nasal nerve on piercing the sclerotic coat. (Study with the dissecting micro- 
scope.) 

Long Oiliary Nerves. Identify (I) by the derivation from the nasal nerve ; (2) by the 
course along the inner side of the optic nerve to the back of the globe ; (3) by union with the 
filaments from the ciliary ganglion — the short ciliary nerves. (Study with the dissecting 
microscope.) 

Short Oiliary Arteries. Identify (1) by their large number (twelve to fifteen) and their loca- 
tion about the optic nerve ; (2) by piercing the sclerotic coat to supply the choroid and iris ; 
(3) by attending the ciliary nerves — long and short. (Study with the dissecting microscope.) 

THE OPHTHALMIC ARTERY. 

The Ophthalmic Artery arises from the internal carotid, near the anterior clinoid process. 
It passes through the optic foramen with the optic nerve, and, at times, through the sphenoidal 
fissure. Its branches are to be studied from the following table : 

Bbanches of the Ophthalmic Artery. 

Branch, Course, Distribution, 

Lacrymal. Above the exlemal rectus on the outer Lacrymal gland, lids, conjunctiva, malar 

wall of the orbit with the lacrymal branch to the temporal fosss ; anasto- 

nerve. motic branch, through the sphenoidal 

fissure to the middle meningeal arterv. 

Supra-orbital. Forward beneath the roof of the orbit Communicates with the frontal, angular, 

on the levator palpebnc, and onto the and superficial temporal arteries, and 

face through the supra-orbital foramen shares their distribution, 
with the supra-orbital nerve. 

Arteria Enters the optic nerve on the outer side To the retina, in which no anastomosis be- 

centralis near the optic foramen. tween this and other arteries occurs, 

retinse. ( See G ray and Gerrish. ) 

Short ciliary, Travel forward with the optic nerve, To the choroid and iris, 
twenty in piercing the sclerotic coat, 
number. 

Long ciliary. One on each side of the optic nerve, The^ pass nearly to the iris, anastomose 

pierces the sclerotic coat, and passes with the short ciliary, and form the cir- 

between the sclerotic and the choroid cuius major at the circumference of the 

coats. iris, and the circulus minor at the free 

margin of the iris. 

Anterior They are derived from the muscular They supply the conjunctiva covering the 

ciliary. branches and follow the tendons to sclerotic coat, pierce the sclerotica, and 

near the corneal margin. join the circulus major. 

Anterior Through the anterior ethmoidal foramen Branches: to the frontal and the anterior 

ethmoidal. in company with the nasal nerve. ethmoidal cells ; an anterior meningeal 

branch and a nasal branch. 

Posterior Through the posterior ethmoidal fora- To the ])08terior ethmoidal cells, upper 

ethmoidal. men. part of the nose, and a branch to tiie 

meninges. 

Muscular. Pass to the upper and lower muscles of Supply the muscles of the eyeball. 

the eyeball. 

Superior pal- Forms an arch near the margin of the To the superior lid. 
I>ebral. lid, between the tarsal cartilage and 
the orbicularis palpebrarum. 
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Branch, Courfie, Distribution. 

Inferior pal- Arches between the tarsal cartilage and To the inferior lid. 

pebral. the orbicularis palpebrarum. 

Nasal. Leaves the orbit above the tendon of the Supplies the side of the nose and the lac- 

orbicularis and inosculates with the rjmal sac. 

nasal and angular arteries. 

Frontal. Passes upward at the inner angle of the Inosculates with the supra-orbital artery 

eye and inosculates with the supra- and distiibuted to the skin of the inner 

orbital. canthus and vicinity. 

NERVES OF THE EYE. 

The following nerves enter the orbit through the optic foramen and sphenoidal 
fissure, and supply the contents of the same with motion, special and common 
sensation, and trophic influence : l"* 

1. The optic passes through the optic foramen with the ophthalmic artery and 
is distributed to the retina. 2. The oculomotor (third cranial) is distributed to 
the levator palpebree, superior, inferior, internal recti, and inferior oblique. 
8. The trochlearis (fourth cranial) is distributed to the superior oblique. 4. The 
abducens (sixth cranial^ is distributed to the internal rectus. 5. The ophthalmic 
division of the trifacial (fifth cranial) is distributed (a) to the skin of the scalp as 
far as the lambdoid suture; (6) to the conjunctiva, lacrymal sac, and caruncle; 
(c) to the skin of the eyelids and nose; (d) to the mucous membrane of the upper 
part of the nasal fossfe. (For ciliary ganglion and nerves, see *^ dissection.") 



EYEBALL. 

Ox eyes in large numbers should be used in identification of the following structures. Use 
variety of lines of incision with very small saw, the eyes being frozen. Study with a dissect- 
ing microscope. 

Vitreous Humor. Identify (1) by the transparency and gelatinous appearance; (2) by the 
occupancy of the posterior four fifths of the interior of the globe ; (3) by a depression in front 
containing the lens ; (4) by a structureless hyaloid membrane, which invests the vitreous 
(except in front), and passes from this to the margin of the lens, forming its suspensory liga- 
ment ; (5) by the easy detachment from the retina,' except at the optic disk. 

Retina. Identify (1) by the location immediately in contact with the vitreous humor ; (2) 
by the transparency when fresh, and the pink, milky color when not fresh ; (3) by ending as 
a transparent structure (in the region of the posterior part of the ciliary processes^) in a wavy, 
saw-like margin — ora serrata; (4) by the continuation forward on the ciliarv processes and 
iris as black pigment cells, called respectively pars ciliaris retinae and pars iriaica retinse. 

Ohoroid. Identify (1) by the dark-brown color and the great vascularity ; (2) by the loca- 
tion between the retina and slerotica ; (3) by the continuation forward as ciliary processes and 
iris ; (4) by investing the posterior five-sixths of the eyeball and ending near the ora serrata 
of the retina in the ciliary processes (plicae ciliarei*). 

Ciliary Processes (about seventy in number). Identify (1) as a rich, brown, circular, plaited 
frill around and resting on the circumference of the lens; (2) by the continuity with the iris 
in front, with the choroid behind, as indistinct folds (plicaa ciliares) in the region of the ora 
serrata of the retina; (3) by interdigitation of its folds with those of the suspensory ligament 
of the lens. (Note. — When the vitreous is turned out a pigment impress around the lens-cup 
in the vitreous humor will show this interdigitation.) 

Iris. Identify on the living (l)as a thin, circular, multicolored, contractile curtain sur- 
rounding the pupil and suspended in the aqueous humor between the cornea and the lens; 

(2) by the continuity of the circumference with the ciliary body and the connection with the 
posterior elastic lamina of the cornea by the pectinate ligament (ligamentum pectinatum) ; 

(3) by the presence on the anterior surface of lines converging toward the pupil ; (4^ by the 
deep purplish tint of the posterior surface, due to the pigmented epithelium of tne pars 
iridica retinae. 

Ciliary Muscle. Identify (1) by the location on the outer surface of the forepart of the 
choroid near the junction of the cornea and sclerotica; (2) by the grayish, semitransparent 
appearance, and being one-eighth inch broad ; (3) by the origin from the sclerocorneal junc- 
tion and ligamentum pectinatum iridis; (4) by the backward direction and insertion into the 
choroid opposite the ciliary processes. 

Crystalline Lens. Identify (1) by the location behind the pupil (in contact with the free 
margin of the irin) and in the fossa patellaris of the vitreous body ; (2) by the circumference 
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being sunouuded aadp&rtly overlapped by the ciliary proceBses; (3) by thecoDTexaoteriorand 

SOEterior surfacefl ; (4) by being retained in position chiefly by a BUspeosory ligament derived 
'om the hyaloid investment of the vitreouB Dody. 

Aqneons Hnmor. Identify by the location in the anterior and posterior chambers, commu- 
nicating through the pupil. 

0iliW7 Herves. Identiry (l) by the location in the delicate connective tiMue (lamina 
fuBca) between the sclerotic and choroid coat^, or in the small grooves on the inner surface of 
the sclerotica ; (i) by the derivation from the ciliary ganglion and nasal nerve ; (3) by the 
distribution to the ciliary muscle, iris, and cornea ; (4) by being accompanied by long and 
short ciliary arteries. 

Pro. SI. 



Ca<ial of Schleiani. 




A borliDDtii] secUon 



Sclerotic Ooat. Identify (t) as a white, tough, fibrous structure covering the poaterior 
five-aizths of the globe ; (2) by the insertions of the tendons of the four recti and two oblique 
muscles ; (8) by tbe perforations for the optic and ciliary nerves, and ciliary vessels ; (4) by 
the relation internally with the lamina fusca, a delicate connective lissae containing long and 
short ciliary vessels and nerves, and binding the sclerotic coat to the choroid ; (5) by the rela- 
tion with the cornea in front. 

Oornea. Identify (1) as a brilliant, translacent cost forming the anterior sixth of the 
globe ; (2) by the relation marginally with tbe sclerotic coat ; (8) by contact of tbe posterior 
surface with the aqueous humor of the eye in the anterior chamber. 



CHAPTER VI. 

THE ORGANS OF HEARING. 

Thesii: consist of (a) tbe auricle, or external ear ; (b) tbe external auditory 
canal; (c) the middle ear, or tympanum; (d) the Eustachian tube; (e) the 
internal car, or labyrinth. 

Dissection and Identlflcation. Aflcr the parts of the external ear have been learned, 
remove integument and etudy the cartilages. Cut through the lobule one-half inch from tbe 

end, and lastly, trace out the arteries and nerves, 

l^e External Ear, for purposes of dissecting-room study, presents tbe following points for 
identification. Here, as in many other regioDB, but little cutting is necessary: 

Pinna (auricle). Identify ^l) hy its location on the side of the head leading into the middle 
ear through the external auditory canal ; (2) by the irregularly concave interior and uneven 
oval form ; (3) b; the composition: skin, connective tissue, and vellow fibre cartilage. 

Helix. Identify (1) as a folded, circumferential border; (2) by its great prominence and 
graceful curve, 

AfiMliallT Identify ( I) by ita location in front of and parallel with helix ; (2) by tbe presence 
of a depression between this and the helix ; (3) by its bifurcation above (o enclose a triangular 




Fossa of Helix. Identify (1) by its location between the helix and the antihelix ; (if) as a 
narrow, curved depression. 

Fossa of Antilielix. Identify by its location near the upper and inner part of the auricle, 
in the bifurcation of tbe antihelix. 

Concha, Identify by its location as the capacious cavity in tbe concavity of the antihelix. 
Commencement of the helix divides tbe concha into an upper part (cymba conch») and a 
lower part (cavura (lonchie), 

Tragna. Identify (1) by its location in front of the concha and backward projection over 
the external auditory jneatus; (2) by the tull of hair on its under surface, resembling a goat's 
beard; hence tbe name. 

Antitragns. Idcniify (1) by its location opposite the tragus ; (2) by tbe presence between 
this and the tragus of ft deep notch — incisura lotertragica. 

Incisora Intertragica. identify (t) as a deep notcn bettreen the tragus and antitragus; 
(3) by its course leading into the concha and the external auditory cnn:il. 
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Lobnle. Identify (1) by its location at the lowest part of the auricle; (2) by the absence 
of firmness and elasticity ; (3) by its composition of areolar and adipose tissue and a great 
tendency to enlarge with age. 

External Audiiory Meatus. Identify (1) bv its location, extending from the bottom of the 
concha to the membrana tyrapani ; (2) by the length (one and a quarter inch) measured from 
the tragus; (3) by its oval cylindrical form and S-shaped canal which it forms; (4) by its 
composition : bone cartilage and skin. 

Muscles. The muscles of the external ear are nine in number. They are quite 
small and unimportant in man. For details ihe student is referred to Gray's 
Anatomj/. 

Arteries. The arteries of the external ear are (a) posterior auricular, from the 
external carotid ; (6) anterior auricular, a branch of the temporal ; (c) the auricular 
branch of the occipital. These are small, but may be seen in well-injected mate- 
rial. Each artery is surrounded by sympathetic nerves and accompanied by cor- 
responding veins. 

Nerves. 1. The facial supplies the muscles of the external ear through its tem- 
poral and auricular branches. 2. The auricularis magnus (second and third of 
cervical plexus) supplies the skin of back of pinna and communicates with auric- 
ular bj*anches of seventh and tenth. 3. The auricularis minor (second of cervical 
plexus) supplies skin of upper and back part of external ear. 4. The occipitalis 
major (internal branch of posterior primary division of second cervical nerve) 
supplies skin of back part of external ear. 5. Arnold's nerve (auricular branch 
of vagus) supplies (a) posterior part ^f auditory canal ; (6) skin of back part of 
pinna. 6. The auriculotemporal (from third division of trifacial) supplies front 
of the upper part of the pinna. 

THE TYMPANUM, OR MIDDLE EAR. 

The following five structures should be identified before any attempt is made to 
dissect this region : 

The Petrosa. Identify (1) by its great size and its location between the middle and pos- 
terior fossae at base of the skull ; (2) by meeting of its anterior and posterior surfaces at the 
superior border of the petrosa. 

Internal Auditory Meatus. Identify (1) by its location near the middle of the posterior 
surface of the petrosa; (2) by the size of tlie opening (one-fourth inch in diameter) and very 
smooth edges ; (3) by the contained structures — seventh nerve, eighth nerve, ana auditory 
artery. 

Oarotid Oanal. Identify (1) by its location near apex of the petrosa and appearing on its 
anterior surface; (2) by the presence of the internal carotid artery (as large as a lead-pencil) 
in its canal. 

Hiatus FaUopii. Identify (1) by its locution near the middle of the anterior surface of the 
petrosa, about one-half an inch external to the carotid canal ; (2) by its verv small size and 
oblique direction ; (3) by the emergence of a nerve (great superficial petrosal). 

Tegmen Tympani. Identify (1) by its location on the anterior surface of the petrosa near 
the anterior border; (2) by its very frail, thin structure, and being the only part of this sur- 
face that yields to gentle tapping. 

Dissection. Remove the tegmen, or roof, of the middle ear by gentle use of a chisel, taking 
care not to injure the petrosal nerves on the anterior surface of the petrosa. Now study in 
6itu the following structures, preferably with a reading-glass: (a) the bones of the tympanum ; 
{b) the chorda tympani nerve crossing the upper i»egment of the membrana tympani ; (r) the 
membrana tympani forming the greater part of the outer wall of the middle ear; (d) the 
seventh nerve in the aquseductus Fallopii ; (e) the opening in the posterior wall leading into 
the mastoid antrum, and the opening for the Eustachian tube in the anterior wall. 

The tympanum is about one-half inch in height and one-sixth in width. It 
is prolonged forward as Eustachian tube, backward as mastoid antrum, and its 
length is, for practical purposes, one-half inch. The subdivisions are attic and 
tympanic cavity proper. The latter is quite narrow, and has the membrana tym- 
pani, or drum, as its outer wall. The former is broader, contains most of the 
bones of hearing, and has a j)art of the temporal bone as its outer wall. The 
tympanum is not horizontal, but its anterior end, as previously stated, slopes 
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downward, forward, and ioward to the Eustachian tube; its posterior end upward, 
backward, and outward to the mastoid antrum. 

Th« Boof ia a thin plate of bone (tegmen tympani) separating the tympanum 
from the middle fosas at the base of the skull. It contains the foramina that 
transmit the petrosal branches of Ihe seventh nerve. 

The Floor separates the tympanum from the jugular fossa, in which are the in- 
ternal jugular vein, and the ninth, tenth, and eleventh cranial nerves. In this 
floor is an aperture through which Jacobson's nerve (tympanic branch of the 
glossopharyngeal) passes to form the tympanic plexus. 

Tlie Outer Wall is formed by the drum below and squamosa above, these two 
structures corresponding to the tympanum proper and attic, respectively. Open- 
ings : the iter ohordie posterius, by which the chorda tympani nerve, a branch 
of the seventh crania), enters the tympanum; the iter chordse anterius, by which 
the chorda tympani leaves the tympanum; Glaaerian fissure, through which passes 
the tympanic branch of the internal maxillary artery; the processus gracilis of 
the malleus and the laxator tympani muscle. 

The Inner Wall contains (1) a ridge of bone covering the seventh nerve in its 
passage through the tympanum ; (2) the fenestra ovalis leading into tfae vestibule, 
ahd to which is attached the base of the stapes by a periosteal membrane; (3) the 




firomontory formed by a turn of the cochlea, covered by the tympanic plexus and 
ocated below and in front of the fenestra ovalis; (4) the fenestra rotunda 
(covered by the membrana secundaria) communicating with the scala tympani of 
the cochlea ; (5) the pyramid, from whose summit emerges the tendon of the 
stapedius. A branch of the seventh nerve pierces the pyramid for supply of the 
stapedius muscle. 

The Posterior Wall communicates with the mastoid antrum through one large 
and several small openings. As indicated in a previous paragraph, the mastoid 
antrum is the backward continuation of the atttc or upper part of the tympanic 
cavity. 

The Anterior Wall presents fur examination the canalis muscnio-tubarius. This 
canal is divided into an upper and a lower compartment by a horizontal lamina 
of bone — the processus cochleariformis. The upper compartment lodges the 
tensor tympani muscle ; the lower is the osseous part of the Eustachian tube. 

Contents: the tympanum contains (1) a chain of small bones extending from 
the drum to the fenestra ovalis ; (2) the chorda tympani nerve, a branch of the 
facial; Qi) mucous membrane, continuous in front with that of the Eustachian 
tube and behind with that of the mastoid antrum ; (4) nerves and vessels; (5) the 
facial nerve in a bony canal, the aqusductus Fallopii. 
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Ooorse of Facial Nerre. 1. ^N^erve enters the internal auditory canal with the 
auditory nerve and auditory artery — a branch of the basilar. 2. Nerve passes 
into aquseductus Fallopii, or facial canal, through an opening in anterior superior 
cribriform area of lamina cribrosa, or fundus of auditory canal. 3. Nerve 
develops gaogliou (inlumescentia gangllformis) and makes a bend outward and 
backward along inner wall of tympanum. 4, Nerve makes bend downward 
between inner and posterior wails of tympanum and passes vertically downward 
through the petrosa and emerges through the stylomastoid foramen. 

BrancbsB of Facial Nerve in the course through the petrosa. From the geniculate 
ganglion (1) the large superlicial petrosal, lo Meckel's ganglion; (2) the small, 
superficial petrosal, to the otic ganglion ; (3) the external, superficial petrosal, to 



Tbe tympanuni or middle 

a. Pint dMiloa or the ftrib aerve. 
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the sympathetic on the middle meningeal artery ; (4) comtnunicating, to auricular 
bmnch of the vagus (Arnold's) ; (5) the tympanic, to the stapedius muscle; (6) 
the chorda tympani, to the submaxillary and sublingual glands, and anterior two- 
thirds of tongue. 

The accompanying illustration will aid the memory in fixing the location of 
roof, floor, and walls of the tympannm and their most important points of interest. 
The right tympanum is represented by a box, viewed from aliove and behind. 
The front of the box, with an ajierture divided into two parts, represents the an- 
terior wall of the tyrajmnum, with the canal uceupied by the tensor tympani 
above and Eustachian tube below. The rear end of the box represeuts the pos- 
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terior wall of (he tympanumy with an opening into the mastoid antrum. The 
outer wall of the box represents the external wall of the tympanum, formed by 
the membrana tympani. The inner wall represents the internal wall of the tym- 
panum, in which are the fenestrse ovalis and rotunda. The floor of the box 
represents the floor of the tympanum, in which is Jacobson's canal, giving pas- 
sage to the tympanic branch of the glossopharyngeal nerve (Jacobson's). The 
facial nerve passes backward between inner wall and roof, then downward, 
between inner and posterior walls. 

Relations. (1) The temporosphenoidal lobe of the brain lies on its roof ; (2) the 
floor of the tympanum lies on the jugular fossa ; (3) the drum of ear and chorda 
tympani are on external wall ; (4) the mastoid antrum and cells are behind ; (6) 
the internal carotid artery is in front ; (6) the facial nerve skirts two sides ; (7) 
the internal ear is in close relation. 

Clinical Importance. (1) The drum of the ear may become ruptured; (2) the 
interossicular joints may become ankylosed ; (3) pus may form in tympanum; 
(4) in suppuration of the middle ear, the nerve of Jacobson and the chorda 
tympani are liable to damage. They are, according to Gowers, the two chief 
paths of taste-flbres. 

Ossicles of Tjrmpanmn. There are three bones forming a movable chain between 
membrana tympani and fenestra ovalis (malleus, incus, and stapes). The malleus 
consists of (I) an oval head articulating with the incus ; (2) a neck ; (3) a manu- 
brium, giving attachment to the tensor tympani muscle ; (4) a short process in 
contact with the membrana tympani ; (5) a processus gracilis, lodged in Glaserian 
fissure and giving attachment to laxator tympani. The incus or anvil has (1) a 
body articulating with the malleus ; (2) a long process terminating in the os orbic- 
ulare, which articulates with the head of the stapes ; (3) a short process attached 
to the margin of the opening into the mastoid cells. The stapes or stirrup has 
(1) a head, articulating with the os orbiculare ; (2) a neck, receiving insertion of 
the stapedius ; (3) two branches or crura joining the base, which is connected with 
the margins of the fenestra ovalis. 

Muscles of the Tsrmpanum. 1. Tensor tympani, arising from (a) under surface 
of petrosa ; (6) cartilage and bone of P^ustachian tube and inserted into handle of 
malleus near root. Its nerve is from the otic ganglion, and by drawing down in- 
ward it increases tension thereof and makes hearing more acute. 2. Laxator 
tympani (anterior ligament of malleus) arises from (a) spine of sphenoid ; (6) car- 
tilage of Eustachian tube, and is inserted into neck of malleus above processus 
gracilis. Its nerve is from the facial (tympanic branch), and its action is to relax 
the drum. 3. Stapedius. Origin : Interior of pyramid on inner wall of tympanum. 
Insertion : Neck of stapes. Nerve : Facial. Action : To compress fluid contents 
of vestibule. 

Nerves of Tympanum. 1. Jacobson's (tympanic branch of glossopharyngeal) 
passes through floor of tympanum and forms tympanic plexus on promontory 
of inner wall. 2. Small, deep petrosal, a branch of tympanic plexus, passes to 
carotid plexus of the sympathetic. 3. Small superficial petrosal, a branch of the 
geniculate ganglion, is joined by twig of tympanic plexus for supply of parotid 
gland. 4. Tympanic plexus. (See Jacobson' s nerve.) 5. Facial nerve, passes 
through tympanum beneath a ridge of bone along inner and posterior walls. 
6. Chorda tympani, a branch of the facial, crosses drum of ear between handle of 
malleus and long process of incus. 7. The nerve (a branch of the facial) to the 
stapedius muscle passes through a small canal connecting the aquseductus Fallopii 
and the interior of the pyramid. 

Arteries of the Tympanum. ' 1. Tympanic branch of internal maxillary, passes 
through Glaserian fissure and supplies the mucous membrane. 2. Stylomastoid 
branch of posterior auricular enters through stylomastoid foramen and facial 
canal and supplies (a) mastoid cells ; (6) back part of tympanum. 3. Petrosal 
branch of middle meningeal artery, enters through hiatus Fallopii, and supplies 
petrosa, geniculate ganglion, seventh and petrosal nerves. 4. Tympanic branch 
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of tnteroal carotid artery, pierces aoterior wall and supplies mucous membraue. 
5. Tympanic branch of ascending pharyngeal artery enters through Eustachian 
tube. 6. Tympanic branch of Vidian passes through Eustachian tube. 

EUSTACHIAN TUBE. 

Dimenaions. The Eustachian tube is an inch and a half long and extends 
downward, forward, and inward from the anterior wall of the tympanum to the 
pharynx. The narrowest part is in the middle, and here its walls are in con- 
tact. The anterior part is fibrocartilaginous, the posterior part c 




The cartilaginous end is about one inch long and ) asses between the origins of 
the levator and tensor palati, giving attachment to some hbres of these muscles. 
It is situated in a groove between the petrtsa and greater winguf the sphenoid. 
The pharyngeal opening is a vertical '•lit one half inch long and on a line poste- 
riorly with the inferior turbinated bone 

The bony part of the Eustachian tube ii about one half inch long and con- 
tinuous with the anterior jrart of the t}mpinum It is lined by mucous mem- 
brane continuous with tliot of the pharynx and middle ear 



INTERNAL EAR; LABYRINTH. 

The study of the labyrinth includes (I) the fundus of the internal auditory 
canal; (2) the vestibule; (li) the semicircular canals; (4) the cochlea; (5) the 
membranous labyrinth ; (t!) the vestibular and s^»i^al ganglia of the auditory 
nerve ; (7) the primitive otic vesical, its secretory and neuro-epithelia. No one 
should attempt a dissection of this region until he has made himself thoroughly 
familiar with the brief outline here given and the embryology of the labyrinth. 

DisBection. Study carefully the intornni ear in tlic following tabic and in Oray'e Anai^mu. 
Then immerse lemporal bone (recent) in dilute inuriulie acid for forty-ei^ht hours, after whlcD 
time the soft structures may be very aatiBfactorily studied with a disHecting microscope. 
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* of tbe rundus of the Jniernal ■udlUr)' meatus iTestuti : 1. FaleirOiiD cteat. 2. Anterior 
IDpeilor crlbilfbnn area. 2'. Iniemal opening of tbo aiiuiBductuB Fallopll. S. Vertical treat which Hpsraiea the 
aolerlor and poaUrlor superior cribrirorm areag. t. Poglerlor superior crlbrifbrm area, nllb (4') openings fiir uerve- 
filamenls. 5. Anterior inrerlor crlbrirornt area, y. Spirally arranged, slere-lUe openings for tbe nervet to Ibe 
cochlea. 6", Opening of the central canal of the cochlea. B. Crest which separalea the anleriot and posterior In- 
IMorcrlbrifbrmarcas. 7. PcelerlorlnferlorCFlbrironnareB. *'. Oriflcea fortbebraDCbesoftbenerTetolbeMOCDle. 
S. Foramen slngulare of Uorsagnl, with tbe anterior portion of tlie cnnal whlub giTea panage to tbe nerve to tbe 
poaleilor semlolronlar canal. (Grjy.I 

LAMINA ORIBROSA. 

Fundus oS tlie Internal Anditory Canal ; Lamina Cribrosa. The lamina cribro^a 
has three crests which divide its surface into four perforated areas. The crests are 
called falciform, superior vertical and inferior vertical. Tbe perforated areas 
are called anterior superior, posterior superior, anterior inferior, posterior inferior. 
These cribriform or perforated areas transmit the facial and auditory nerves to 
their respective canals in the petrous part of the temporal bone. 

Faldform Crest; Crista Falciformis. Located horizontally across lamina crib- 
rosa, dividing this into a superior and an inferior cribriform area. 

Snperlor Vertical Crest ; Crista. Verticalis Superior. Jjocated vertically on lamina 
cribrosa, dividing superior cribriform area into anterior and jwsterior cribriform 
areas. 

Inferior Vertical Crest; Crista Verticalis Inferior. Jjocated vertically on lamina 
cribroBa, dividing inferior cribriform area into anterior and posterior cribriform 
areas. 

Tbe Aquffidnctna Fallopii, Commencement of, in Anterior Superior Gribrifonn Area, 
is located in the anterior and upper part of the lamina cribrosa, for the transmission 
of the &cial nerve. The aquiediictus Faliopii ends at the stylomastoid foramen, 
having made a (ortuoua course through the petrosa. 

The Area Cribrosa Superior (in posterior superior cribriform area) is located in the 
upper and back parts of lamina cribrosa behind beginning of aqiiieductus Fallopii. 
Tnis perforated space transmits filaments uf anditory nerve to macula acustica of 
utricle and to cristie acusticse of snperior and inferior semicircular canals. 

The Area Cribrosa Media (in posterior inferior cribriform area) is located helcw 
posterior part of falciform crest. It transmits filaments of auditory nerve to 
macala acustica of saccule. 

The Foramen Singnlare (in the posterior inferior cribriform area) is located be- 
low and posterior to area cribrosa media. It transmits filaments of auditory 
nerve to crista acustica of posterior semicircular canal. 

The Tractufl Spiralis Foraminosus (in tlic anterior inferior cribriform area) is 
located in anterior and lower part of lamina cribrosa, and consists of spirally 
arranged openings which end in central canal of cochlea and transmit the anditory 
nerve. 
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THE VESTIBULE. 

The Vestibule is located on the inner side of tympanum^ behind cochlea and in 
front of semicircular canals. It is about one-fifth inch in diameter and has the 
following points of importance : 

The Fenestra Ovalis. Covered by base of stapes and its annular ligament. It 
separates tympanum from scala vestibuli of cochlea. 

Fovea Hemispherica ; Becessus Sphericus. Inner wall of vestibule (a depression). 
It is perforated in front and below by numerous foramina for branches of auditory 
nerve to saccule. 

The Macula Gribrosa. Anterior and inferior parts of fovea hemispherica. It 
consists of foramina transmitting branches of auditory nerve to saccule. 

The Crista Vestibuli is a vertical ridge located behind macula cribrosa and fovea 
hemispherica. It bifurcates to form the fossa cochlearis. 

The Fossa Cochlearis is embraced by bifurcation of crista vestibuli. It is per- 
forated by foramina for passage of filaments of auditory nerve to posterior end of 
cochlear duct. 

The Aquseductus Vestibuli. Hind part of inner wall of vestibule. It extends to 
posterior surface of petrous part of temporal bone, and transmits a small vein and 
ductus endolymphaticus. Ductus cndolymphaticus ends in cul-de sac between 
layers of dura mater. 

The Semicircular Canals, Openings of, is posterior wall of vestibule. They are 
five in number. Each canal has a dilated end, the ampulla. 

Fovea Semi-elliptica. Upper wall of vestibule separated from fovea hemispherica 
by crista vestibuli. It lodges the utricle of the membranous labyrinth. 

The Apertura Scalse Vestibuli Cochlese. Fn)ut wall of vestibule, an elliptical 
opening. It communicates with scala vestibuli of cochlea. 

The Semicircular Canals are three bony tables — superior, external, a ud posterior — 
each describing more than a half-circle and. lying at right angles to the other two 
canals. Each presents atone end a dilatation called an ampulla, twice the diameter 
of the canal. The superior semicircular canal is vertical and forms a prominence 
on anterior surface of petrosa, and has an outer and an inner end. The outer end 
opens separately, the inner conjointly with that of posterior semicircular canal into 
vestibule. The posterior canal is parallel to i)osterior surface of petrosa, and its 
dilated extremity opens into back part of vestibule. The external canal is the 
shortest and opens into vestibule above fenestra ovalis and by a separate orifice 
into back part of vestibule. The semicircular canals are occupied by the mem- 
branous semicircular canals containing eudolymph, and between them and bony 
canals in which they are contained is the perilymphatic space containing i>erilymph. 

The Cochlea is conical and located in front of vestibule. Apex looks forward, 
outward, and downward in front of inner wall of tympanum. Base corresponds 
with anterior depression at bottom of internal auditory canal, and has foramina 
for cochlear branch of audi tor v nerve. 

The Modiolus, or Columella, is the conical central axis or pillar of cochlea extend- 
ing from base to apex of same, perforated by cochlear nerves, which form the 
ganglion spirale in attached margin of lamina spiralis ossea. 

The Tractus Spinalis Foraminosus is located in the cochlear area (anterior inferior 
cribriform area) at bottom of internal auditory canal, corresponding to base of 
modiolus. Nerves traversing tractus pass through canals in modiolus, and, bend- 
ing outward, reach attached margin of lamina spiralis ossea, where ganglion spirale 
is developed. 

The Canalis Spiralis Modioli is a spiral canal in attached margin of lamina spi- 
ralis area, lodging ganglion spirale, the true origin of the cochlear nerve. 

The Central Canal of Modiolus extends from base to apex of modiolus, trans- 
mitting branches of cochlear division of auditory nerve to apical coil of scala 
media. 



THE ORGANS OF HEARISO. 



103 



The OnpolA, Cnl-de-sac, ie termiDatioQ of bony canal of cochlea after two turas 
and three quarters around modiolus. It forms apex of bony cochlea. 

The Bony Oanal of GocMea is a little over one inch long, one-tenlh incb iu diameter 
at commencement, and becomes progressively smaller from base to apex of cochlea. 

The Fenestra Botnnda is covered by the membrana tympani secundaria ; it 
separates tympanum and scala tympani of bone cochlea. 

The Apertura Bcahe Vestibuli Cochlea is front wall of vestibule, and communi- 
cates with scala vestibuli of cochlea. 

The Membrana Tympani Secimdaria is a membrane covering fenefltra rotunda and 
separating ecala tympani of cociilea and tympanum. 

The AqaadactuB Cochlea is an aperture leading from cochlea to inferior surface 
of petrosa, transmitting a small vein and forming a communication between sub- 
arachnoid space of skull and perilymph iu scala tympani of cochlea. 

The Lamina Spiralis Ossea is a bony shelf projecting outward from modiolus into 
interior of spiral canal, making two and three-quarter turns about modiolus. 

The Scala Vestibuli is the upper and smaller of two perilymph spaces of cochlea. 
It communicates above with scala tympani through helicotrema, below with vesti- 
bule. 

The Scala Trmponi is the lower and lai^r of the two perilymph spaces in the 
cochlea. It communicates above with scala vestibuli through lielicotrema and 
below with tympanum, but for membrane covering fenestra rotunda. 




UembraaouB tabyrlntb ot ibe rlsbl ear, viewed 



rfglit side. (Gebkibii after Testut.) 



lit of cochlea, through which soalie 



The Helicotrema is a small opening nt 
vestibuli and tympani communicate. 

The Lamina Spiralis Secundaria is a bony lamina projecting inward from outer 
wall in lower part of first turn of bony canal of cochlea. 

Fissnra Vestibuli is a narrow fissure between primary lamina spiralis ossea and 
lamina spiralis secundaria. 

The Hembranous LabTiinth is the oldest part of the or^ns of bearing, originating 
from ectoderm on dorsolateral surface of head region of embryo, near dorsal end 
of first ouler visceral cleft. The thickened patch of ectoderm becomes an auditory 
pit ; edges of auditory pit meet and form otic vesicle. The vesicle recedes from 
ectodermic surface and takes position near after-brain in relation with and behind 
acustico-faciat ganglion. From primitive vesicle is evolved the entire complex 
membranous labyrinth, the endolymph and organ of Corti. These are represented 
in the adult by endothelium of membranous labyrinth, neuro-epitbelial cells, and 
endolymph. 

The Utricle (Utriculna) is tlie upper and larger of Ihe two parts formed by con- 
striction of otic vesicle. It communicates with semicircular canals directly and 
with the saccule indirectly through ductus endotymphaticus. The macula acustica 
has same significance here as iu the saccule. 
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The Semicircular Canals (membraDOUs) are three in number and correspond to the 
osseous canals in which located, except in size. They open by five orifices into 
the utricle. Each membranous canal is about one-third the diameter of the 
osseous canal, and has at one end an enlargement — the ampulla. The walls of 
ampullae are thickened in middle, forming the septum trausversum. The lining 
of ampullde is specialized neuro-epithelial cells (cristse acusticse), and receives a 
partial distribution of auditory nerve. 

The Sacculus is the lower and smaller of the two parts into which the otic vesicle 
divides. It communicates with cochlear duct through canalis reuniens and with 
utricle through ductus endolymphaticus. The macula acustica is composed of 
highly specialized neuro-epithelial cells (of ectodermic origin), and is located where 
branches of eighth nerve enter saccule to arborize around its hair cells. 

The Oochlear Duct, Scala Media. That part of membranous labyrinth contained 
in bony cochlea is scala media. It communicates with saccule through canalis 
reuniens. Its interior is an endolymph space like that of utricle, saccule, and 
semicircular canals. The scala media is between two perilymph spaces — the scala 
vestibuli and the scala tympani. 

The £ndol3rmph Spaces and Endolsrmph. They are the following, and are all 
derived from an original otic vesicle of ectodermic origin : (1) Scala media, or 
cochlear duct in the bony cochlea ; (2) saccule and utricle in bony vestibule ; 
membranous semicircular canals in the osseous semicircular canals. They 
contain a fluid called endolymph. 

The Perilsrmph Spaces and Perilsrmph. These are between the membranous and 
osseous labyrinths, and are named as follows : (1) The scala vestibuli and scala 
tympani are in the bony cochlea with the scala media ; (2) all spaces in vestibule 
and bony semicircular canals external to membranous labyrinth. 



GANGLIA OF AUDITORY NERVE. 

The Ganglion Spirale (on the cochlear division of the eighth nerve). This occu- 
pies spiral canal of modiolus, and is made up of bipolar cells, which constitute the 
true origin of the cochlear division of the auditory nerve. These cells, by their 
dendrites, are in relation peripherally with specialized neuro-epithelial cells of the 
organ of Corti ; cen trail v, axonic processes reach auditory nucleus in medulla. 

Ganglion of Scarpa; Vestibular Ganglion; Intumescentia Gangliformis. This is 
composed of cells forming the true origin of the vestibular division of the eighth 
nerve. It lies on vestibular nerve in internal auditory canal. Its cells are in 
relation with neuro-epithelial cells of utricle, saccule, and ampullae of semicircular 
canals. Axonic processes reach vestibular origin of auditory nerve in medulla. 



OTIC VESICLE AND NEURO-EPITHELIA. 

Cells of Otic Vesicle. The majority are arranged as flattened, polyhedral, serous 
cells in a single layer, forming secretory and protective structures. Some, 
however, are specialized neuro-epithelial cells, as follows, and form the cristse 
acusticse in the semicircular canals, the maculee acusticse in the utricle and sac- 
cule and the organ of Corti in the scala media. 

The Neuro-epithelia. These cells are found on floor of scala media (membrana 
basilaris), forming organ of Corti ; in utricle, forming macula acustica ; in sac- 
cule, forming macula acustica ; in anipullated ends of semicircular canals, form- 
ing cristae acustica?. These cells form peripheral end organs in the mechanism of 
hearing. Impulses originate in rods and hair cells of C'orti, are transnn'tted bv 
dendrites to spiral and vestibular ganglia, thence by axonic processes to nucleus of 
eighth nerve in medulla. 
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The Macula Acustica of Utricle. A specialization of neuro-epithelial cells 
marking place where branches of eighth nerve enter utricle to arborize around its 
cells. 

The Macula Acustica of Saccule. An area of neuro* epithelial cells where 
branches of auditory nerve enter saccule to arborize around its cells. 

The Oristn Acustice. An area of neuro-epithelial cells where branches of 
auditory nerve enter ampullae of semicircular canals to arborize around its cells. 

The Organ of Corti, the most highly specialized neuro-epithelial area, is located 
on floor of scala media, and is the most important part concerned in hearing. 
(See Gray and Gerrish.) 

The internal ear (labyrinth) is where the end organs of hearing are located. 
The sensitive agents concerned, as previously stated, are neuro-epithelial cells of 
ectodermic origin, derived from the lining of the primitive otic vesicle. Dendritic 
processes from these several sensitive areas in utricle, saccule, semicircular canals 
and scala media reach the spiral and vestibular ganglia, whence axons of cells 
located in these ganglia proceed to the nuclei of the auditory nerve in the medulla. 



CHAPTER VII. 

THE NECK. 

Dlsaectioa and Identificatioil. Bemove tbeintegumenlaccordiai; to the iocUioDs indioaM 
in Fi|(, 1. Tben consult ihe illustrations and find the structures in tbe cad&ver correapondin| 
thereto in the order in which the; are here gi ren. The ecnlpel should be sparingly used afti 
the skin has been removed. Blunt digaecting irith forceps HttaioB far better results. 




Vtlai or tbe bead nud 



8uper£cial Fascia. Identsry (M u a thin, fatty layer, Mpecially pronounced in tbe nppMH 
pMt of tbe nect, where it forma the double uhiu ; (2) by the location between the platysma 
mjuides muscle and the inteicument; ['S) b; containing the platysma inyoides, superficial 
ju|fular veins, and the superlicial branches of the cervical plexus. 

Flatysma Myoidea Uuscle. Identify (1) by the location beneath the skin in the deep part 
of tbe superficial laHciit; (2) by coinpoHitniti of muscular fibres extending from the regioB'S 



THE NECK. 107 

of the clavicle to the lower jaw. Detach the muscle along the mandible and turn it aside 
to expose the jugular veins. 

Anterior Jugmar Vein. Identify (1) by the location in the superficial fascia in front of 
the sternocleidomastoid muscle beneath the platysma; (2) by the origin from small veins in 
the submaxillary region. 

Posterior Jngular Vein. Identify (1) by the location behind the sternocleidomastoid 
muscle; (2) by the origin in the occipital region; (3) by ending in the external jugular 
beneath the platvHma. 

External Jngiilar Vein. Identify (1) by the vertical course from the parotid region to the 
clavicle, crossing some of the superficial branches of the cervical plexus ; (2) by the course 
across the sternocleidomastoid muscle from before backward ; (3) by ending in the subclavian 
vein anterior or posterior to the scalenus anticus muscle. 

Superflcialis Oolli Nerve. Identify (1) by the course across the centre of the sternocleido- 
mastoid muscle and the distribution to the skin of the front and sides of the neck ; (2) by the 
location beneath the external jugular vein ; (3) by consulting the illustration of the super- 
ficial branches of the cervical plexus; (4) by the derivation from the cervical plexus and the 
emergence behind the stern omastoid. 

Aiudcnlaris Magnus Nerve. Identify (1) by the course upward and forward across the 
sternocleidomastoid muscle and the distribution to the skin in the parotid region ; (2) by the 
derivation from the cervical plexus and the emergence at the posterior margin of the sterno- 
mastoid muscle. 

Lesser Occipital Identify (1) by the location behind the sternomastoid and the distribu- 
tion to the ear and the side of the head ; (2) by the derivation from the cervical plexus. 

Small Occipital Nerve. Identify (1) by the location along the posterior margin of the 
sternomastoid muscle and the distribution to the^skin covering the mastoid process. 

Supradavicnlar Nerve. Identify (1) by the* location along the posterior margin of the 
sternomastoid muscle; (2) by the course across the clavicle and the distribution to the skin 
covering the pectoralis major muscle ; (3) by the derivation from the cervical plexus with the 
suprasternal nerve. 

Suprasternal Nerve. Identify (1) by the location along the posterior border of the sterno- 
mastoid and the derivation from the cervical plexus with the supraclavicular ; (2) by the 
course across the sternomastoid and the distribution to the skin covering the manubrium of 
the sternum. 

Supra-acromial Nerve. Identify (1) by the location behind the sternomastoid and the 
derivation from the cervical plexus; (2) by the course across the acromion process to the 
integument in this region. 

Deep Oervical Fascia. Identify (1) by the location immediately beneath the superficial 
fascia, forming an investment for the entire neck ; (2) by forming the sheaths for all vessels, 
glands, and muscles of the neck. Study the description of the deep cervical fascia with its 
superior and inferior attachments on page 123. 

Sternum. Identify (1) by the location in the mid-line of the anterior thoracic wall ; (2) by 
the articulation of the clavicles with its upper piece. 

Olavicle. Identify (1) by the location along the lower border of the neck (forming part 
thereof) ; (2) by the articulation with the sternum and acromion, forming the sternoclavicular 
and acromioclavicular joints, respectively. 

Mastoid Process. Identify (1) by the location behind and below the ear ; (2) by the inser- 
tion of the sternomastoid muscle in part. 

HyoidBone. Identify (I) by the location about one inch above Adam's apple (thyroid 
cartilage) and two or three inches below and behind the symphysis menti. 

Sternocleidomastoid Muscle. Identify (1 ) by the location on the front and side of the neck, 
extending from the sternum and clavicle diagonally across the neck to the mastoid process and 
occipital bone; (2) by the location on its surface of the external jugular vein and the 
branches of the cervical nerves. 

Sternohyoid Muscle. Identify (1) by the extent from the sternum to the body of the 
hyoid ; (2) by the location near the mid-line of the neck and the insertion with the omohyoid 
muscle into the hyoid bone. 

Omohyoid Muscle. Identify (1) by the oblique course from the shoulder region to the body 
of the hyoid bone, where it is inserted with the sternohyoid ; (2) by the deep relation with the 
carotid sheath and the location beneath the sternomastoid muscle. 

Stemothsrroid Muscle Identify (1) by the extent from the sternum to the thyroid carti- 
lage; (2) by the location beneath the sternohyoid on the thyroid body. The sternothyroid 
must be cut and turned aside to expose this muscle. 

Thyrohyoid Muscle. Identify (1) by the upward continuation of the sternothyroid to the 
body of the hyoid bone ; (2) by the location beneath the sternohyoid and omohyoid muscles 
on the superior laryngeal nerve and the thyrohyoid membrane. 

Ansa Hypoglostt. Identify (1) by the location on the carotid sheath and the distri- 
bution to the depressor muscles of the hyoid bone; (2) by the derivation from the hypoglossal 
nerve and cervical plexus through the descendens and communicantes hypoglossi, respec- 
tively. 

S^lohyoid Muscle. Identify (1) by the extent below and behind the jaw from the styloid 
process to the hyoid bone; (2) by being perforated by the intermediary tendon of the 
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1 intimate relntion with) the posteri< 



dieMtrIc muecle; (3) by the Incatioo above (and i 
belly of the digsstrio. 

Mrlohroid Nerve. Identily (I) by the diattibution to the mylohyoid muscle and the at 
rior belly of Ihe digaatrii;; (2) by the lucftliun in ibe niylnhjoid groove of the mandible w 
the mylohyoid artery, 

HypogloHBBi Nerve. Identify (1) hy the location below the po^^terior belly of the digastric 
muscle in front of the carotid vessels ; (2) by the course acroas the hyoglossUB and beneath 
the mylohyoid muscle to the tongue. 

Spinal AccesBOTT Nerve. Identify (1) by the location beneath the digastric and Btylohyoid 
muacles; (S) by piercing the upper part of the xtBrnomaatoid niiiHcIo unci appearing in the 
occipital triuD^le ; (8) by crosiiog the occipital triangle and entering the trapeziu 




Facial Arterjr and Vein. MentiTy fl ) l>y the location on the mandible in front of the 
maaseler muscle, the artery in frout of ine vein ; (2' by ilie location io the digastric and supe- 
rior carotid trisngles, the veiu superficial to the siibmaxillary gland, stylohyoid, and digastric 
mURclfs. and hypogloxRal nerve ; and the ariery beneath these ; (3) the artery, a branch of the 
external carotid ; the vein, tributarv to the internal juKular in the superior carotid triangle. 

Superior Thyroid Artery and Vein, Identify H) by the location beneath the depressor 
muscles of the hyoid hone and the distribution to the thyroid gland; (i) artery, the first 
branch of the external cnroiid ; the vein cnissea the common carotid artery to reach the 
internal jugular vein; (3> by the location of the artery and vein one-half inch below Ihs _ 
greater horn of the hyoid bune. 
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Lingual Artery and Vein. Identify (1) by the location in the superior carotid and digas- 
tric triangles ; (2) by the course beneath the digastric, stylohyoid, and hyoglossus muscles to the 
tongue ; (3) by the origin of the artery from the external carotid ; (4) by the termination of 
the vein in the internal jugular; (5) by the location one-half inch above the greater horn of 
the hyoid bone where they pass beneath the hyoglossus muscle. 

Thyroid Body. Identify (1) by the location on the side and front of the larynx and 
adjacent part of the trachea beneath the sternohyoid and sternothyroid muscles ; (2) by the 
large size and bluiflh color. 

Submaxillary Qland. Identify (1) by the location in the submaxillary triangle; (2) by the 
presence of the facial artery on lower surface ; (3) by contact of the internal surface with the 
nyogloBsus, mylohyoid, and styloglossus muscles. 

Sublingual Qland. Identify (1) by the location immediately beneath the tongue on the 
mylohyoid muscle; (2) by the sublingual ridge, extending outward and backward from the 
frscnura linguse when the tongue is elevated (on the living.) 

Trachea Identify (1) by the continuity with the larynx above and the bronchi below ; 
(2) by the relation to the spinal column (from the fifth cervical to the fifth thoracic) ; (3) by 
its imperfect cartilaginous ring-structure. 

Lazynz. Identify (1) by the location below the hyoid bone and above the trachea ; (2) by 
the characteristic prominence produced by the thyroid cartilage — Adam's apple. 

Thyrohyoid Membrane. Identify (1) by the location between the thyroid cartilage and 
the hyoid bone; (2) by the location beneath the sternohyoid and thyrohyoid muscles; (3) by 
being pierced by the superior laryngeal nerve and vessels. 

Une of Oarotid Vessels. This line extends from the sternoclavicular joint to a point mid- 
way between the angle of the jaw and the mastoid process. In this line are the carotid 
arteries (common, external, and internal), internal jugular vein, vagus nerve, and the cervical 
sympathetic cord. 

Carotid Sheath. Identify (1) by the location beneath the sternomastoid and omohyoid 
muscles along the neck in the line of the carotid vessels; (2) by the presence of the ansahypo- 
gloffsal loop on the anterior surface; (3) by the transparent fibrous nature of the structure. 

Internal Jugular Vein. Identify (1) by the location in the carotid sheath external to the 
carotid arteries and vagus nerve ; (2) by the union with the subclavian to form the innominate 
vein ; (3) by its tributaries — facial, lingual, pharyngeal, occipital, superior and middle thyroid 
veins. (See Dr. Shaw's table of veins!) 

Oommon Oarotid Artery. Identify (1) by the location in the carotid sheath near the 
trachea, internal to the vagus and jugular vein ; (2) by the division into the internal and external 
carotids, opposite the upper margin of the thyroid cartilage ; (3) by the origin, on the right side 
from the innominate, on the left from the aortic arch. (See Dr, Shaw's table of arteries.) 

External Carotid Artery. Identify (1) by the extent in the carotid sheath from the bifur- 
cation of the common carotid to a point behind the neck of the mandible ; (2) by its branches : 
superior thyroid, lingual, facial, occipital, posterior auricular, internal maxillary, temporal 
and ascending pharyngeal. (See Dr. Shaw's table of arteries.) 

Internal Carotid Artery. Identify (1) by the origin from the common carotid opposite the 
upper border of the thyroid cartilage with the external carotid artery ; (2) by the aeep loca- 
tion behind the external carotid and absence of branches in the cervical stage. (See Dr. 
Shaw's table of arteries ) 

Pneumogastric or Vagus Nerve. Identify (1) by the location in the carotid sheath between 
the internal jugular vein and carotid artery ; (2) by entering the thorax (on the right side) 
between the subclavian artery (which it crosseB) and the right innominate vein ; on the left 
side between the common carotid and the subclavian arteries beneath the innominate vein. 

Superior Laryngeal Nerve. Identify (I) by the location beneath the thyrohyoid and 
sternohyoid muscles on the thyrohyoid membrane with the superior laryngeal artery, a branch 
of the superior thyroid ; (2) by perforating the thyrohyoid membrane; (3) by the origin from 
the ganglion of the trunk of the vagus, and the course behind the common carotid artery and 
along the pharynx. 

Bight Recurrent Larsmgeal Nerve. Identify (1) by the origin from the vagus in front of 
the right subclavian artery ; (2) by the course behind the subclavian and common carotid 
arteries to the side of the trachea; (3) by the location in the groove between the trachea and 
oesophagus, and the further course behind the articulation of the inferior horn of the thyroid 
cartilsge and the cricoid cartilage to the larynx. 

Left Becurrent Laryngeal Nerve. Identify (1) by the origin from the vagus in front of 
the arch of the aorta; (2) by the course around the aortic arch internal to the ductus arte- 
riosus, and to the groove between the trachea and oeophagus ; (3) the further course, the same 
as the right recurrent. 

Fhremc Nerve. Identify (1) by the location on the scalenus anticus muscle; (2) by 
entering the thorax between the subclavian artery and vein internal to the scalenus anticus. 

QlandulflB ConcatenatSB. Identify (1) as the deep cervical lymphatic glands in company 
with the carotid arteries and internal jugular vein ; (2) by the extent from the base of the 
skull to the root of the neck, where they enter the mediastinum. 

Cervical Plexus. Identify (1) by the superficial branches in the superficial fascia as pre- 
viously identified. They emerge through the deep fascia along the posterior border of the sterno- 
mastoid muscle ; (2) by the location opposite the four upper vertebrae resting on the levator 
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sngali scapulfB and scalenus meUitie miiaclee; (3) by the location beneath the Bteraomaatoitfl 
miincle; (4) deep braacheB are to be idenlilied by muking a. studr ol the text and illiistrationt> ' 

ScalenuB Antdcua. Identify (I) by the insertion into the scalene tubercle of the firal rib ; 
(2) hy the prenence of the phrenic nerve and subclaviaa vein on its anterior surface. 

Bcalemis Medins Identify {!) by the tnaertJon into the SnC rib behiod the groove for the 
BUbulavian artery; (2) by the presence r)f nervefl forming the cervical and brachial plexuses 




BcalenuB Posticus. Identify (1) by the attachment to the second rib; (2) by attachment tol 
the posterior lubercles of the lower three or four cervical vertebriE. ' 

BracMal Plexus. Identify (I) by the louation between the scalenus anticiis and medlut 
muscles in the subclavian triangle beneath the clavicle and pectoral muscles; {2) turn i 
" Brachial Pleiua" in the tent and read carefully. 



MUSCLES OF THE NECK. 



The Platysma Myoides. The platyanm myoklesisabroad, thin layer of itiiisciilar 
libre in thu .superficial fitHcia. It arii^es a vuriablo distance below the davide from 
tilt! deep futicia, CDVeriug the deltoid and pecturalis major muscles. The tibrea 
uxttttid upward and Inward to the corner of the month. On the upper boundary 
line uf the neck ilie muscle extends backward to near the angle of the jaw, 
covering Ihe facial voasels. The platyama, acting with the hyoid group oiE 
mn«'Io!<. ilepresses the inamlible. AVcuf^; The fauial. 
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The Sternocleidomastoid. Location : The neck, extending from the sternum 
and clavicle to the mastoid and occipital. Fascial sheath : First layer of the deep 
cervical fascia. Origin: (1) Manubrium of the sternum, anterior surface ; (2) 
Inner third of the clavicle, anterior surface. Insertion: (1) Mastoid process of 
the temporal bone, anterior border and outer surface ; (2) superior nuchal line of 
the occipital bone, outer third. Nerve-supply : (1) Spinal accessory ; (2) muscular 
branches of the cervical plexus. Blood-supply: (1) Upper mastoid, a branch of 
the occipital artery ; (2) middle mastoid, a branch of the superior thyroid artery; 
(3) lower mastoid artery, a branch of the suprascapular. The occipital and supe- 
rior thyroid are branches of the external carotid artery; the suprascapular is a 
branch of the subclavian. Deep relations : (1) Omohyoid muscle; (2) anterior 
jugular vein passes behind the external head of the muscle; (3) lower part of 
the sternohyoid and sternothyroid muscles; (4) ansa hypoglossi ; (5) carotid sheath, 
containing the common artery, vagus nerve, and internal jugular vein; (6) poste- 
rior belly of the digastric; (7) splenius capitis, levator anguli scapulae, scaleni, 
posticus, medius, and anticus; (8) bifurcation of the common carotid into the 
internal and external carotid arteries; (9) occipital, subclavian, suprascapular, and 
transversalis colli arteries; (10) a part of the parotid gland; (11) cervical plexus. 

Depressors of the Hyoid Bone. The sternohyoid, omohyoid, sternothyroid, and 
thyrohyoid. Nerve-supply : The ansa hypoglossi. This nerve loop usually lies 
on the carotid sheath. It is formed by the descendens hypoglossi, communicating 
with the two branches from the second and third nerves of the cervical plexus — 
the communicantes hypoglossi. 

Sternohyoid. Origin: (1) Posterior surface of the manubrium; (2) posterior 
sternoclavicular ligament; (3) clavicle. Insertion : Lower border of the body of the 
hyoid bone, with the omohyoid. Fascial sheath : Second layer of the deep cervical 
fascia. Blood-supply : Lingual, inferior, and superior thyroid arteries. Superficial 
relations : Skin, fascia, platysma, sternomastoid, sternum, clavicle. Deep relations : 
Sternothyroid, thyrohyoid, cricothyroid muscles, cricothyroid and thyrohyoid mem- 
branes, superior thyroid vessels, thyroid gland, and cartilages of the larynx. 

Omohyoid Muscle. Origin : Superior border of the scapula, internal to the 
suprascapular foramen. Insertion : Lower border of the body of the hyoid bone 
with the sternohyoid. Fascial sheath : Second layer of the deep cervical fascia. 
Blood-supply : Lingual, inferior and superior thyroids. Superficial relations : 
Anterior belly has the same relations as the contiguous part of the sternohyoid. 
The sudden deflection of the muscle toward the shoulder makes the deep relations 
of the intermediary tendon and posterior belly complicated: sternomastoid, 
platysma, clavicle, and trapezius. Deep relations : Sternothyroid and thyrohyoid 
muscles; common carotid artery, vagus nerve, internal jugular vein, and descen- 
dens hypoglossi; scalenus medius and anticus and phrenic nerve. 

Sternothyroid Muscle. Synonym: Sternocleidothyroid. Origin: (1) Back and 
side of the lower part of the manubrium; (2) cartilage of the first rib; (3) back 
of the clavicle. Insertion : Oblique line of the thyroid cartilage. Nei^ve-supply : 
Ansa hypoglossi. General action : To depress the hyoid bone. Specific action : 
To depress the thyroid cartilage. Fascial sheath: Second layer of the deep 
cervical fascia. Blood-supply : Lingual, superior and inferior thyroids. Super- 
ficial relations: Sternomastoid, sternohyoid, omohyoid, and anterior jugular veins. 
Deep relations: (1) Trachea and larynx; (2) common carotid and innominate 
arteries, thyroid gland and vessels, middle thyroid vein. 

The Thyrohyoid. Origin: Oblique line of the thyroid cartilage. Insertion: 
Body of the hyoid and greater cornu. Nerve-supply : Special branch of the hypo- 
glossal. Blood-supply : Lingual and superior thyroid arteries. Superficial rela- 
tions : Sternohyoid and omohyoid muscles. Deep relations : Superior laryngeal 
nerve and vessels, thyroid cartilage, and thyrohyoid membrane. This muscle 
seems to be an upward continuation of the sternothyroid. 

The Digastric Muscle. Origin of the anterior belly : Digastric fossa of the man- 
dible. Origin of the posterior belly : Digastric groove of the mastoid process. 
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Attachment of the digastric tendon : Bod^ and greater cornu of the hyoid. Grand 
divisions : Anterior belly, posterior belly, digastric tendon. Inaertiona of belliat : 
Tendon. Nerve- supply of the anterior belly: Mylohyoid; of the posterior belly; 
Facial. Aation of ike anterior belly: To depress the mandible; of the digastric 
mttsele : To elevate the hyoid and tongue. Blood-aupply of the posterior belly : 
Occipital. Blood-supply of the anterior belly: Submental brancn of the facial 
artery. Mesial crmneation: With its fellow of the opposite side. Superfiaial 
relations! Parotid gland, stylohyoid, splenius, and trachelomastoid muscles, skin 
fasciae, platysma and sternomastoid muscles and facial vein. Deep rd<Uions : Mylo- 
hyoid, styloglossus, stylopharyngeuSj bypoglossus muscles, external carotid, internal 
carotid, lingual and facial arteries, internal jugular vein, and hypoglossal nerve. 




The BtyloIiToid Muacle, Origin : Back and outer surface of the styloid process 
near the base. Insertion: •lunction of the body and the greater cornu of the 
hyoid bone perforated near the insertion by the tendon of the digastric. Nerve- 
supply : Special branch of the facial. Blood-supply : Occipital artery. Aetion : 
To elevate the hyoid bone. Synergist: Posterior belly of the digastric muscle. 
Antagonists: Depressors of the hyoid bone. 

The Hyloliyoid Huscle. Origin: Mylohyoid ridge. Extent of origin: Sym- 
physis menii to the last molar toolh. Insertion: Posterior fibres into the body of 
the hyoid bone, anterior and middle, into the fibrous raphe, extending from the 
symphysis uienti to the body of the hyoid. Fibrous raphe may be wanting. 
Nerve-supply: Mylohyoid branch of the inferior dental nerve. Blood-supply: 
Submental and mylohyoid arteries. Action : To carry the hyoid bone and tongue 
forward and form the floor of the month. 

The Oeniohrold MuBcle. Orit/in: Inferior genial tubercle of the mandible. In- 
sertion : Anterior surface of the body of the byoid bone. Situation : Above the 
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inner border of the mylohyoid muscle. Nerve-supply : Hypoglossal. Action : 
To carry the hyoid bone forward; and depress the jaw. Blood-supply : Sublingual 
branch of the lingual artery. 

The Mylohyoid Nerve. The mylohyoid nerve is a branch of the inferior dental. 
It is given off just before this nerve enters the inferior dental foramen in the 
mandible. It perforates the sphenomandibular ligament and runs in the mylo- 
hyoid groove with the vessels of like name. 

The Scalenus Anticus. Origin : Scalene tubercle of the first rib. Insertion : 
Anterior tubercles of the third, fourth, fifth, and sixth cervical vertebrae. Action : 
Flexion of the neck and elevation of first rib. Synergists: Scalenus medius, 
scalenus posticus, and longus colli. Antagonists : Semispinalis colli. Rela- 
tions : Anterior, sternomastoid, omohyoid, subclavius muscles, phrenic nerve, 
internal jugular, and subclavian veins. Internal: Vertebral vessels and sympa- 
thetic cord, longus colli and rectus capitis anticus major. Exteimal : Pleura, 
subclavian artery, and cervical nerves. 

The Scalenus Medius. Origin : First rib, behind the groove for the subclavian 
artery. Insertion : Posterior tubercles of the six lower cervical vertebrae. Action : 
Flexion of the neck and elevation of first rib. Synergists: Scalenus anticus, 
posticus, and longus colli. Antagonists: Same as scalenus anticus. Anterior 
relations: Subclavian artery, cervical and brachial plexuses, trapezius, sterno- 
mastoid and omohyoid muscles. Posterior relations : Levator anguli, scapulae, 
and scalenus posticus. 

The Scalenus Posticus. Ongin : Second rib. Insertion : Posterior tubercle of the 
lower cervical vertebrae. Action : Flexion of the neck and elevation of second rib. 

The Bectus Capitis Lateralis. Origin : Front of the upper surface of the lateral 
mass of the atlas. Insertion : Under surface of the jugular process of the occip- 
ital bone. Nerve-supply : Anterior branch of the first cervical nerve. Action : 
To flex the head laterally. 

The Bectus Capitis Anticus Minor. Origin : Lateral mass of the atlas. Inset*- 
lion : Under surface of the basilar process of the occipital bone in front of the 
foramen magnum. Action: Flexion of the head. Synergists: Rectus capitis 
anticus major. Antagonists : Rectus capitis posticus, major and minor, superior 
oblique, trachelomastoid, splenius caj)itis, com plexus, bi venter cervicis and 
trapezius. Nerve-supply : First cervical. 

The Bectus Capitis Anticus Major. Origin: From the front of the anterior 
tubercles of the third, fourth, fifth, and sixth cervical vertebrae. Insertion: Under 
surface of the basilar process of the occipital bone. Action: Flexion of the head. 
Synergists: Rectus capitis anticus minor. Antagonists: Same as those that 
antagonize the preceding muscle. Nerve-supply : First and second cervical. 

The Longus Colli Muscle. The longus colli muscle is in front of the cervical 
and upper thoracic vertebrae, and has: LA vertical division. 2. A lower 
oblique division. 3. An upper oblique division. Origin of the vertical division : 
1. Bodies of the sixth and seventh cervical vertebrae. 2. Bodies of the first, 
second, and third thoracic vertebrae. 3. Transverse processes of the fourth, fifth, 
sixth, and seventh cervical vertebne. Insertion : Bodies of the second, third, and 
fourth cervical vertebrae. Origin of the lower oblique portion: Bodies of the first, 
second, and third thoracic vertebrae. Insertion : Anterior tubercles of the trans- 
verse processes of the fifth and sixth cervical vertebrae. Origin of the upper oblique 
portion : Anterior tubercles of the transverse processes of the third, fourth, and fifth 
cervical vertebrae. Insertion: Anterior tubercle of the atlas. Nerve: Cervical. 



BOUNDARIES AND TRIANGLES OF THE NECK. 

Anterior Boundary. The mentosternal line extending from the mid-line of the 
chin to the middle of the suprasternal notch. In this line are (1) the hyoid bone; 
(2) the hyothyroid membrane; (3) the progressive angle of the thyroid cartilage; 
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(4) the thyrocricoid membrane; (5) the cricoid cartilage; (6) the isthmus of the 
thyroid gland; (7) the inferior thyroid veins, resting on the trachea; (8) the 
trachea. 

Posterior Boundary. The anterior border of the trapezius muscle. It requires 
some practice on the part of the student to locate this border. This muscle 
extends almost to the junction of the middle and outer thirds of the clavicle. 

Inferior Boundary. The clavicle and manubrium. The clavicle articulates 
internally with the manubrium of the sternum; externally, with the acromion 
process of the scapula. The inner third of the bone is occupied by the clavicular 
attachment of the sternocleidomastoid muscle. 

Superior Boundary. The lower border of the mandible and mastomandibular 
line. The latter extends from the mastoid process to the angle of the mandible. 
This boundary is crossed by the facial artery and vein, external jugular vein, and 
great auricular nerve. 

The Triangles of the Neck. The general shape of the neck on each side of 
the mid-line is that of a parallelogram. The sternocleidomastoid, extending 
diagonally from the posterior superior angle to the anterior inferior angle, divides 
this space into two large triangles — one in front of and the other behind the 
sternocleidomastoid muscle. 

The Anterior Triangle has its base up, its apex down, and is bounded in front by 
the mentosternal line; behind, by the sternomastoid muscle; above, by the man- 
dible and mastomandibular line. This triangle encloses three smaller triangles : 
1. The submaxillary. 2. The superior carotid. 8. The inferior carotid. 

The Posterior Triangle has its base down, its apex up, and is bounded in front by 
the sternocleidomastoid; behind, by the trapezius muscle; below, by the middle 
third of the clavicle. This triangle encloses two smaller triangles : 1. The occip- 
ital. 2. The supraclavicular or subclavian. Names: The names of the five 
smaller triangles of the neck are : the submaxillary, superior carotid, inferior 
carotid, occipital, and subclavian or supraclavicular. 

The Submaxillary Triangle is bounded above by the mandible and mastomandib- 
ular line; below, by the digastric and stylohyoid muscles; in front, by the ante- 
rior belly of the digastric. The floor is formed by the anterior belly of the digas- 
tric, the mylohyoid, and hyoglossus muscles. Contents : The hypoglossal nerve, 
mylohyoid nerve and vessels, submaxillary gland, facial artery and vein, ascend- 
ing palatine artery, tonsillar artery, submaxillary artery, submental artery, parotid 
ffland in part, external carotid artery, the posterior auricular artery, and cervical 
ymphatic glands. 

The Superior Carotid Triangle is bounded posteriorly by the sternocleidomastoid 
muscle; inferiorly, by the anterior belly of the omohyoid; superiorly, by the 
posterior belly of the digastric muscle. The floor is formed by the thyrohyoid, 
hyoglossus, and inferior and middle constrictors of the pharynxt 

The contents of the superior carotid triangle are : 1. The bifurcation of the 
common carotid, internal carotid artery, external carotid artery, and internal 
jugular vein. 2. Branches of the external carotid : Superior thyroid artery, 
lingual artery, facial artery, occipital artery, and ascending pharyngeal artery. 
3. Branches of the superior thyroid: Hyoid artery, sternomastoid artery, 
superior laryngeal artery, sternomastoid branch of the occipital artery, and the 
internal jugular vein. 4. Tributaries of the internal jugular : Facial, temporo- 
maxillary, lingual, superior thyroid and middle thyroid veins. 5. Hypoglossal 
nerve: Descendeos hypoglossi nerve, to the thyrohyoid muscle; internal laryngeal 
nerve, external laryngeal nerve, spinal accessory nerve, pneumogastric nerve, 
sympathetic nerve, larynx and pharynx in part, greater cornu of the hyoid 
bone, intercarotid body, lymphatic vessels and nerves. 

The Inferior Carotid Triangle is bounded in front by the mid-line of the neck; 
behind, by the sternomastoid muscle; above, by the omohyoid muscle. The floor 
is formed by the longiis colli, scalenus anticus, and rectus capitis anticus muscles. 
The contents of the inferior carotid triangle are the sternohyoid and sternothyroid 
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muscles^ branches of the ansa hypoglossi, superior thyroid artery and external 
laryngeal nerve, thyroid body, larynx and trachea, recurrent laryngeal nerve and 
vessels, oesophagus (on the left side), and common carotid sheath and its contents. 

The Occipital Triangle is bounded in front by the sternomastoid; behind, by the 
trapezius; below, by the omohyoid. The floor is formed by the splenius capitis, 
levator anguli scapulae, scalenus medius, and scalenus posticus muscles. Contents 
of the occipital triangle are the spinal accessory nerve, upper part of the brachial 
plexus, branches of the third and fourth cervical nerves to the trapezius, super- 
ficial branches of the cervical plexus, transversalis colli artery and vein, and 
branches of the third and fourth cervical nerves, to the levator anguli scapulse. 

The Subclavian Triangle is bounded above by the omohyoid muscle; below, by 
the clavicle; in front, by the sternomastoid. The floor is formed by the scalenus 
medius, the scalenus posticus, a portion of the first rib, and the serratus magnus. 
Contents of the subclavian triangle are the subclavian artery and vein, transver- 
salis colli artery and vein, suprascapular artery and vein, external jugular vein, 
trunks of the brachial plexus, and certain cervical lymphatic glands. 

Oommon Roof Structures. The skin, superficial fascia, and the first layer of the 
deep fascia of the neck form a common roof for all the cervical triangles. 

Transitory Nature of Contents. Very few structures of the neck may be located 
exclusively in a given triangle. The submaxillary gland is wholly in a triangle 
of the same name, but the facial artery begins in the superior carotid triangle, 

f)asses through the submaxillary triangle, and ends on the face. Rather, then, 
ook upon the triangles as areas traversed by nerves and conduits. The nature 
of the contents of the triangles, then, is rather transitory than resident. 

Structures in the Mid-line of the Neck. On either side of the symphysis menti 
are the two anterior bellies of the digastric muscle. Between the bellies is the 
fibrous raphe, into which the mylohyoids are inserted. The hyoid bone is easily 
found at the base of the tongue, while below this is the prominence of the 
thyroid cartilage known as the " pomum Adanii," the cricothyroid membrane and 
cricoid cartilage, on which latter the cricoid artery rests. Below the cricoid car- 
tilage, in the mid-line of the neck, is the trachea. Superficial to the trachea, in 
the lower part of the neck, are: 1. The isthmus of the thyroid. 2. The inferior 
thyroid veins. 3. The innominate artery. 4. The left innominate vein. 5. Re- 
mains of the thymus. 6. The thyroid artery. 



CAROTID ARTERIES— RIGHT AND LEFT. 

These arteries, above the sternoclavicular articulations, are practically alike in 
course and relations. The left arises in the thorax from the arch of the aorta; 
the right from the innominate. We must speak, therefore, of the left artery as 
having a certain length in the thorax not possessed by the right; the left artery 
exceeds the right in length about two inches. 

By the thoracic part of the left common carotid artery is meant that part 
between the arch of the aorta and the left sternoclavicular articulation. Each 
artery has a cervical part, which extends from behind the sternoclavicular articu- 
lation to the upper border of the thyroid cartilage, where each divides into an 
internal and an external carotid.^ 

Relation of the thoracic part of the left common carotid artery: 1. Anterior : 
manubrium, sternohyoid, sternothyroid, the thymus or its remains, and the left 
innominate vein. 2. Posterior: trachea, oesophagus, thoracic durt, and left recur- 
rent laryngeal nerve. 3. Inner : innominate artery, trachea, inferior thyroid vein. 
4. Outer and posterior: left subclavian artery, left vagus nerve, left pleura, left lung. 

Common Carotid Arteries. Origin of right : innominate, behind the sternoclav- 
icular articulation. Termination of each : opposite upper border of the thyroid 

1 Experience sho\\'s ihi8 bifurcation occurring on a level with the hyoid bone in the majority of casef. 
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cartilage. Mode of termination of each : in the iuternal and external carotids. Griffin 
of left : aortic aroL, to tbe left and behind the innominate. Jietalion to each other 
as they ascend : tliey diverge. CarotiiU are separated tliree-ijuarlers of an inch 
at the top of the manubrium by the trachea. Dixtam^e between the carotids at 
(njurcation : 2.25 inches. Fascial sheath : third layer of the deep cervical fascia. 
(JoiUenfa of sheath : internal jugular, vagus, common carotid. Contents of sheattt J 
are separated by fibrous septa. Helatian : vein external, artery internal, nei 
middle. Length of arteries: right, .1,75 inches; left, 4.75 inches. Li/'ng o 
carotid »keatli : ansa hypoglossi. The synipiithelic cord of tlie neck lies behindfl 
the sheath. r 

Internal Carotid Artery. The internal carotid artery begins at the bifurcation^ 
of the common canttid, at the level of the upper Wrder of the thyroid cartili^ 




and ends near the optic chiasm, where it breaks np into brauches for the supplvi 
of the orbit, nose, and brain. The artery has the following stages: ocrvica^. 
jKjtrosBl, cavernous, and terminal. 

The cervical stage extends from the bifurcation of the common carotid to tlittj 
carotid foramen in the petrosa. The artery in this stage rests on (1) the \'ag«8i* 
(2) the superior cervical ganglion; (3) the rectus capitis auticus major; (4) the ' 
three upper cervical vertebrw. Near the base of the skull the artery is separated 
from the infernal jugular vein by the ninth, tenth, eleventh, and twelfth nerves. 
The vagus and internal jugular vein are external, the pharynx and tonsil internal 
to the arterv. No branches are given off in this stage. 
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The petrosal stage is in the carotid canal. In this stage the artery gives oflF 
(1) a tympanic branch to the middle ear; (2) a Vidian branch, which anastomoses 
with the Vidian branch of the internal maxillary. 

The cavernous stage is in the cavernous sinus of the dura mater. Branches : 
(a) To the walls of the cavernous sinus; (6) to the Gasseriau ganglion; (c) to the 
pituitary body; (d) the anterior meningeal. 

The terminal stage begins where the artery, emerging from the cavernous sinus, 
pierces the dura internal to the anterior clinoid process in close relation with the 
optic nerve and ends in the following branches : (a) The ophthalmic enters the 
orbit through the optic foramen; (6) anterior cerebral; (c) middle cerebral; (d) 
posterior communicating. 

External Carotid Artery. Origin : Bifurcation of the common carotid opposite 
the thyroid. Tei^mination : Behind the neck of the condylar process of the 
mandible. Relation of the external to the internal carotid artery behind the neck of 
the mandible : Superficial to; the external is separated from the internal behind 
the neck of the jaw by the parotid; covered at the origin by the skin, fascia, and 
platysma myoides. Relation to the stylohyoid^ digasUic, and hypoglossal nerve: 
Behind; divides into the temporal and internal maxillary in the parotid gland. Struct- 
ures between the external and the internal carotids : (1) Stylopharyngeus, stylo- 
glossus muscle; (2) glossopharyngeal nerve and pharyngeal branch of the vagus; 
(3) a part of the parotid gland ; (4) styloid process ; (5) stylohyoid ligament. 
Comparative size of carotids : External smaller. Beneath the ninth nerve and the 
temporomaxillary vein is in the parotid. Branches : Superior thyroid, lingual, 
facial, occipital, posterior auricular, internal maxillary, temporal, ascending 
pharyngeal. 

Superior Thyroid Artery. Origin : In the superior carotid triangle from the 
external carotid. Location : Below and external to the greater horn of the hyoid 
bone. Course : Downward to the thyroid gland and the hyoid depressors. Tei^- 
nation : In the upper and front surface of the thyroid gland. Passes beneath the 
omohyoid, sternohyoid, and the thyrohyoid muscles. Impoi'tant anastomoses are: 
(1) With the opposite superior thyroid on the upper border of the isthmus; (2) 
with the inferior thyroid on the lateral lobe of the thyroid. Secondary func- 
tion of the superior thyroid artery : To supply the sternomastoid and depressors of 
the hyoid bone. Branches : Hyoid, sternomastoid, cricothyroid, superior laryn- 
geal. The hyoid branch is below the greater horn of the hyoid bone; the middle 
sternomastoid supplies the sternomastoid muscle; the cricothyroid lies on the crico- 
thyroid membrane; the superior laryngeal perforates the thyrohyoid membrane and 
is attended by the superior laryngeal branch of the vagus. It supplies the crico- 
thyroid muscle and mucous membrane of the larynx. Surgical importance of the 
cricothyroid branch, in taryngotomy : The artery may be very large and extended 
upward. The main branch of the superior thyroid artery may cross the crico- 
thyroid membrane. The membrane should be fully exposed in laryngotomy before 
a cut into the larj'nx is made. Make the incision transversely and close to the 
cricoid cartilage to avoid unnecessary bleeding. 

The Lingual Artery. Origin : Superior carotid triangle from the external carotid. 
Termination: Apex of the tongue as the ranine artery. Location : One-half inch 
above the greater horn of the hyoid bone. Course: Beneath the digastric, stylo- 
hyoid, and hyoglossus; crossed by the twelfth nerve at the posterior margin of the 
hyogloBsus muscle; beneath the hyoglossus on the middle constrictor of the pharynx; 
in the tongue between the inferior lingualis and geniohyoglossus; curved to permit 
elongation of the tongue. The lingual triangle is a space in which the lingual 
artery may be ligated preparatory to amputation of the tongue as a palliative 
measure in malignant diseases of this organ. The triangle is bounded (1) inter- 
nally, by the mylohyoid muscle; (2) below and externally, by the digastric tendon ; 
(3) above, by the hypoglossal nerve. The floor of this space is formed by the 
hyoglossus muscle, beneath which the artery may be found. Hyoid bone as a 
guide : About one-half inch above the greater horn of the hyoid bone demonstrate 
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the lingual artery jiassing lieneath and Ihe hypoglossal uerve lying on the liyo- 
glossuH muscle; one-half inch below the greater horn the superior laryngeal nerve 
and artery penetrate the thyrohyoid memhrane to gain Ihe interior of the larynx, 
The Facial Artery. Origin: Superior carotid triangle, branch of the external 
carotid. Termination.: Inner canthus of the eye, as angular artery. Synonymi 
Kxternal maxillary artery. Location : Snperior carotid and digastric triangles^' 
and face. Grand diuiaUms: Cervical and facial parts. Cervical part : Froiaj 
its origin to front of the tnasaeter on Ihe mandible. Facial part: From front 
of the masseter to the inner caiithus. Attended by : Sympathetic nerves called 
nervi molles. {Function of nervi molU-x : To produce blushing and pallor.) Course 
of certncal part : Beneath the digastric, stylohyoid, twelfth, or hypoglossal nerve 
and submaxillary gland; rests on the mylohyoid muscle; passes behind or througb 
the submaxillary gland; crosses the mandible in front of the masseter muscle; 
anterior to the facial vein on the mandible; general character of the facial artery; 
is very tortuous; may be compressed in front of the maasetcr muscle. Brancheai 
of the cervical stage : 1, Ascending palatine. Courte: (a) Passes between the; 
styloglossus and stylopharyngeus ; (l) between the superior constrictor of th( 



4 




pharynx and the internal pterygoid muscle; (c) at the level of the levator palati 
divides into the palatine and tonsillar brnnehca. In the tonsil the artery aiiasto- 
nioses with the descending palatine Itranoh of the internal maxillary, tonsillar 
branches of the aiwending pharyngeal, and the tonsillar branch of the dorsalis 
lingure artery. 2, The tonsillar branch ascends between the internal pterygoid 
and styloglossus. It passes through the superior constrictor of the pharynx and 
supplies tne tonsil and root of the tongue. 3. Submaxillnry, glandular llmncheB, 
numerous and small, supply the submaxillary gland. 4, Submental, given off ■ 
l>ehind tlie submaxillary gland, It lies on the mylohyoid muscle, and gives i 
branches to the submaxillary gland and muacleH under tiie jaw; it supplied the 
lower lip through a superficial brunch. The facial stage jMsses beneath the 
platysma, risorius, zygomatics, levator lab!! superioris alieque nasi, and the infra- 
orbital branches of the seventh nerve; it lies on the levator anguli oris and infra- 
orbital plexus of the fifth cranial nerve. Branches: (1) Inferior labial; (2) . 
inferior coronary; (3) superior coronary; (4) lateralis nasi; (5) angular; (6) n 
seter and buccinator on the face. 

The Occipital Artery. The occipital artery begins in the superior carotid triangle'] 
jis a branch of the external carotid, aud ends in tlie skin of the posterior part of the ■ 
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scalp. The sternomastoid muscle crosses the artery and determines its stages — the 
first IS anterior, the second beneath, and the third posterior to the muscle. In its first 
stage the occipital crosses the internal carotid artery, internal jugular vein, vagus 
nerve, and is itself crossed by the twelfth nerve. The second stage of the artery is 
deep. It lies between the transverse process of the atlas and the mastoid process, 
where it changes its course — backward in the occipital groove, beneath the sterno- 
mastoid, splenius capitis, trachelomastoid, and digastric muscles, and later becoming 
superficial and resting on the complexus muscle. Branches: {!) Auricular, to 
the cranial part of the concha; (2) muscular, to the digastric, stylomastoid, 
splenius, tracnelomastoid; (3) the posterior meningeal enters the cranium through 
tne jugular foramen and supplies the dura mater of the posterior fossa; (4) arteria 
princeps cervicis is a short branch and its course is downward. It divides 
into (a) a superficial branch, which lies beneath the splenius capitis, which, 
together with the trapezius, it supplies; (6) a deep branch, which lies beneath the 
complexus and anastomoses with the deep cervical branch of the superior intercostal 
artery, a branch of the subclavian. This anastomotic arch lies on the semi- 
spinalis colli muscle, and is an important collateral route after ligation of the 
common carotid artery. 

The Posterior Auricular Artery. The posterior auricular artery arises from the 
external carotid above the digastric muscle, and lies on the styloid process 
beneath the parotid gland. It lies in a groove between the cartilage of the ear 
and the mastoid process. The artery lies just above the spinal accessory nerve and 
gives off the following branches : (a) To the digastric and stylohyoid muscles, and 
parotid gland; (6) stylomastoid artery, which, passing through the stylomastoid 
foramen, supplies the mastoid cells, vestibule, and membrana tympani; (c) auric- 
ular branches, to the external ear; {d) mastoid branches, to the mastoid region. 

The Ascending Pharsrngeal. The ascending pharyngeal artery arises either from 
the bifurcation of the common carotid or half an inch above the same from the 
external carotid. Branches: (1) Muscular, to the rectus capitis anticus major 
and minor; (2) prevertebral, to the vagus and hypoglossal nerves and superior 
cervical ganglion; (3) pharyngeal to Eustachian tube, soft palate, stylopharyngeus, 
superior and middle constrictor muscles of the pharynx; (4) meningeal, to the 
dura mater; (5) tympanic, to the middle ear. 

The Superficial Temporal Artery. The superficial temporal artery is one of the 
terminals of the external carotid. It arises in the parotid gland behind the neck 
of the condylar process and crosses the root of the zygoma near the external audi- 
tory meatus. About two inches above the zygoma it divides into an anterior and 
a posterior branch. The artery is attended (1) by sympathetic nerves from 
the superior cervical ganglion; (2) by the temporal branches of the facial nerve; 
(3) by the auriculotemporal branch of the inferior maxillary division of the tri- 
geminus; (4) by the temporal veins which lie superficial to the artery. Branches : 
(1) Transverse facial, which crosses and gives branches to the masseter muscle 
and glandula socia parotid is; (2) anterior auricular, to the front of the external 
ear; (3) middle temporal, which, piercing the temporal fascia, communicates with 
the deep temporal branches of the internal maxillary artery, another terminal 
of the external carotid. 

The Internal Maxillary Artery. This artery arises from the external carotid in 
the substance of the parotid gland behind the neck of the jaw. It transverses the 
zygomatic fossa, passes between the upper and lower heads of the external pterygoid 
muscle, and enters and gives off its terminal branches in the sphenomaxillary 
fossa. The portions of the artery and their branches are as follows: 1. The 
maxillary portion is between the neck of the jaw and the internal lateral ligament. 
Branches: (a) deep auricular, to the external auditory meatus and drum; (6) 
tympanic, passes through the Gasserian fissure to the middle ear; (c) middle 
meningeal, given off between the neck of the jaw and the internal lateral liga- 
ment, passes between the two roots of the auriculotemporal nerve through the 
foramen spinosum into the middle fossa, and is distributed to the dura mater; (d) 
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small meniugeal, enters the skull through the foramen ovale and supplies the 
Gasserian ganglion and dura; {e) inferior dental^ with a nerve of the same name, 
enters the mandibular canal, and is distributed to the teeth and gums of the man- 
dible and to the skin of the chin. 2. The pterygoid portion is between the 
external pterygoid muscle and the insertion of the temporal. Branches : (a) 
Masseteric, which supplies the masseter muscle and anastomoses with the facial 
artery and transverse facial branch of the superficial temporal. It gains the under 
surface of the muscle through the sigmoid notch, and is accompanied by a nerve 
and veins of like name; (6) deep temporal, attended by a nerve and veins of 
like name to the deep surface of the temporal muscle; (c) pterygoid, to the ptery- 
goid muscles. These branches are all attended by nerves (branches of the tri- 
geminus) and veins of like name; (d) buccal, attended by the long buccal branch 
of the inferior maxillary division of the fifth cranial nerve, passes forward to the 
buccinator muscle, and anastomoses with the facial artery. 3. The spheno- 
maxillary portion is in the sphenomaxillary fossa. 

Branches: (1) Alveolar or posterior superior dental, given off with the infra- 
orbital as this artery enters the sphenomaxillary fossa; (a) gingival branches, 
to the gums; (6) antral branches to the antrum of Highmore. (2) The infra-orbital 
arises with the inferior dental, passes along the infra-orbital canal with the supe- 
rior maxillary nerve, and appears on the face through the infra-orbital foramen 
between the levator labii superioris and levator anguli oris. Branches : (a) To 
the lacrymal gland; (6) to the inferior rectus and inferior oblique muscles; (c) 
to the mucous membrane of the antrum of Highmore; (d) to the incisor and 
cuspid teeth; (e) on the face, to the nose, lip, and eyelid. (3) The Vidian, a 
small branch, passes through the Vidian canal to the Eustachian tube, middle 
ear, pharynx, and is attended by the Vidian nerve and veins. (4) The pterygo- 
palatme branch passes through a canal of like name with the pharyngeal branch 
of MeckePs ganglion to the pharynx and Eustachian tube. (5) The nasopalatine 
or sphenopalatine branch enters the nose through a foramen of like name, with 
the sphenopalatine branches of Meckel's ganglion. This artery supplies the 
ethmoid cells and mucous membrane of the antrum of Highmore. (6) The 
descending or posterior palatine passes through the posterior palatine canal 
with the palatine nerves from Meckel's ganglion, thence along the roof of the 
mouth to the anterior palatine canals, in which they inosculate on the septum with 
branches of the nasopalatine artery. They supply the gums, glands, mucous 
membrane, and soft palate. 

VEINS OF THE NECK. 

Superficial Jugular Veins. The jugular veins are four in number on each side of 
the mid-line of the neck. Of these, one, the internal, is a deep structure in the 
carotid sheath, and made up at the base of the cranium at the jugular foramen, 
conveying blood from the sinuses of the dura mater. The veins for our study 
now are the jugulars found in the superficial fascia and properly called superficial 
jugulars when spoken of collectively. From their position with reference to the 
sternocleidomastoid muscle they are called anterior, external, and posterior, and 
located as follows: (1) The anterior, in front of the sternomastoid muscle; (2) 
the external, crosses the sternomastoid muscle; (3) the posterior lies behind the 
sternomastoid muscle. 

The anterior jugular vein begins in the submaxillary region by the confluence of 
small veins; it ends either in the external jugular or subclavian in the region of 
the clavicle. It descends vertically to within about one inch of the suprasternal 
notch, and then turns behind the sternomastoid muscle. There may be two anterior 
jugular veins on each side. This vein communicates with its fellow of the oppo- 
site side, and receives tributaries from the inferior thyroid veins. The anterior 
jugular vein communicates with the internal and has no valves. 
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The posterior jugular vein begins in the occipital region, is tributary to the 
external jugular vein, and has no valves. 

The external jugular vein is made up in the parotid gland, behind the angle of 
the jaw by the confluence of the temporal and internal maxillary veins. It 
descends vertically, crosses the sternomastoid muscle and superficial cervical 
nerves, opens into the subclavian vein in front of or to the outer side of the 
scalenus anticus muscle and may be double. It has two pairs of valves — one at 
its termination, another about two inches above the clavicle. 

Internal Jugular Vein. Inception : Jugular foramen, between the occipital and 
petrosa. Formation : Confluence of lateral and inferior petrosal sinuses. Termi- 
nation : Root of the neck in the innominate vein. Special dilatation : At origin, 
called gulf or sinus. General direction : Vertically down the neck. Relation to 
the carotids: External to both common and internal. It unites with the sub- 
clavian to form the innominate vein. The right is larger than the left internal 
jugular. Valves: One pair at or near the termination of the vein. The fascial 
sheath is derived from the third layer of the cervical fascia. Function : To col- 
lect blood from the face, neck, and brain. The vein is crossed by the omohyoid 
muscle and communicantes hypoglossi. Surgical importance: Ligated for septic 
thrombosis of the lateral sinus. Vein lies on the rectus capitis lateralis; and is 
behind the ninth, tenth, and eleventh cranial nerves. Tributaries : Facial, 
lingual, pharyngeal, occipital, superior and middle thyroid, and may receive a 
communicating branch from the external jugular vein. 

Facial Vein. Location: Face, submaxillary, and carotid triangles. Inception: 
Angular vein at the side of the root of the nose. Termination: Internal jugular 
in the superior carotid triangle. Vein descends along the anterior border or the 
masseter muscle; vein lies beneath the platysraa myoides on the face; vein lies 
posterior to the facial artery on the mandible; vein is superficial to the twelfth 
ner\^e, digastric, stylohyoid muscles, and submaxillary glands ; vein crosses the 
carotid artery in the superior carotid triangle. Course in the neck : Straight, but 
does not accompany the facial artery. Vein receives the anterior pterygoid at the 
angle of the mouth; vein less flaccid than other superficial veins and has no 
valves. This vein remains open when divided by a knife. 

Lingual Vein. Location: Dorsum, sides, and under surface of the tongue. 
Vein is located in the submaxillary and superior carotid triangles; vein follows the 
course of the lingual artery and ends in the internal jugular. 

Pharsmgeal Vein. Origin: Plexiform in the back and sides of the pharynx. 
Common termination: Internal jugular vein. Occasional termination : Facial, 
lingual, superior thyroid. Tributaries: Meningeal, Vidian, and sphenopalatine. 
Union of tributaries forms the pharyngeal plexus of the veins. 

Occipital Veins. Origin: Plexiform on the back part of the skull. Common 
termination: Internal jugular vein. Occasional termination: External jugular 
vein. General course : Same as that of the artery. Vein communicates with the 
lateral sinus by an emissary vein; vein lies on complexus and superior oblique 
muscles of the neck; vein is beneath the sternomastoid, digastric, splenius, trachelo- 
mastoid; vein pierces the attachment of the trapezius muscle; vein is crossed 
by the hypoglossal nerve, and itself crosses the tenth and eleventh cranial nerves. 

Superior Thyroid Vein. Origin: In substance of the thyroid gland. Vein 
terminates in the internal jugular; vein crosses the common carotid artery ; vein 
ends occasionally in the facial vein; vein is below the greater cornu of the hyoid 
bone; vein is located in the superior carotid triangle; vein lies below the depres- 
sors of the hyoid bone; vein anastomoses with the inferior thyroid and fellow of 
the opposite side; vein returns blood from the depressors of the hyoid bone and 
thyroia gland; vein has general upward and outward direction and receives tribu- 
tary the superior laryngeal, hyoid, and mastoid. 

Middle Thyroid Vein. Origin : Lower and lateral part of the thyroid gland. 
Vein terminates in the internal jugular; vein crosses the common carotid and 
vagus; vein is located in the superior carotid triangle. 
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DEEP CERVICAL FASCIA. 

The Deep Cervical Fascia fornix a strong invcMtnient for till! entire neck. Itdivides | 
in variolic [jlacea to form sheaths for inuacles, vessels, and glands, It is attacked 
above to the bones of the head; helow, to the apex of the thorax ; liehind, to the 
ligameiituni niichie and vertebrie; in front, to thehyoid bone. By means of these 
several atlachnientH the deep fascia holds the structures of the neck in position. 

Diesection. TraDBvPraeaectionBof this as of all oilier regions of the body should be studied 
from Biieeimens prepared especially sod kept od haod in tlie disBec ting- room for ihia purpose. 

Divisions of the Deep Oerrical Fascia, 1 . Anterior. 2. Posterior. The anterior 
division includes the fascia in front of the bodies and transverse processes of the i 
cervical vertebrie. The posterior division includes the fascia behind the cervical I 




vertebrie and their transverse proceases. Each division consists of four layers and 
four inlcrfascial spaces. The first layer of the deep cervical fascia is in both the 
anterior and posterior divisions — that is, it is continuous around the neck. 

Anterior DiviBion. The first layer Is a continuation of the 6rst layer of the 
buck of the neck. At the posterior bonier of the sternoniastotd it dividea to 
enclose this muscle. 

The second layer encloses the depressor muscles of the hyoid bone: omohyoid, 
sternohyoid, sternolhyroid, and thyrohyoid. It is derived from the first layer ia 
the region of the internal part of the stcmomastoid mnscle. 

The third layer forms a common sheath for the carotid artery, vagus nerve, in- 
ternal jugular vein, trachea, thyroid gland, and oesophagus. This layer is derived 
from the first layer in the region of the posterior margin of the sternomastoid 
muRole. 

The fourth layer continues behind the pharynx as the prevertebral fascia, and 
forms a covering for the jongus colli muscle. 
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Attachments. The first or outer layer is attached above to the superior curved 
line of the occipital bone, mastoid and styloid processes of the temporal bone, and 
hyoid bone. At the hyoid bone it divides, one layer covering the under surface 
of the mylohyoid muscle, the other becoming attached to the lower border of the 
mandible. In the interfascial space between these two layers is the submaxillary 
gland. Below, the first layer splits, one part being inserted into the anterior, 
the other into the posterior part of the superior border of the manubrium, forming 
in this region Burns' space between the two insertions. 

The second layer is attached above to the hyoid bone; below, to the sternum, 
clavicle, scapula, and first rib. 

The third layer is attached above to the hyoid bone and styloid process; 
below, it encloses the subclavius and the minor pectoral muscles, and sub- 
clavian vessels, forms the clavi pectoral fascia and costo-coracoid ligament, and 
sends off two prolongations: (1) into the thorax, where it is continuous with the 
pericardium; (2) into the axilla, about the vessels and nerves. 

The fourth layer is attached above to the basi-occipital ; below, to the bodies of 
the cervical vertebrae. 

Pus in the region of the internal jugular vein may point (1) into the axilla; 
(2) into the middle mediastinum. 

Posterior Division. The muscles of the back of the neck are ensheathed by the 
deep fascia, extending in an archiform manner from the cervical spines and liga- 
mentum nuchse to the articular and transverse processes laterally. There are four 
layers of the fascia and four spaces containing the muscles, as follows : 

Interfascial Spaces. The first space, located between the first and second layers 
of fascia, contains (1) the trapezius; (2) the levator anguli scapulae, scalenus 
posticus, medius, and anticus. 

The second space, located between the second and third layers of fascia, 
contains the splenius capitis et colli. 

The third space, located between the third and fourth layers of fascia, contains 
the complexus muscle. 

The fourth space, located between the fourth layer of fascia and the spines and 
laminae of the cervical vertebrae, contains the semispinals colli muscle. 

Attachments of the Posterior Division of the Cervical Fascia. This fascia is 
attached above to the occipital bone; below, to the ribs and vertebral column cor- 
responding to the origin of the several muscles. In the posterior mid-line of the 
neck the fascia is attached to the ligamentum nuchce and cervical spines. 



THYROID BODY. 

The Thyroid Body, common to all vertebrates, consists genetically of two lobes 
connected by an isthmus or median lobe. The isthmus varies in size in different 

Sersons, is located just below the cricoid cartilage, and may even be absent, 
ust above the isthmus is the locality for high tracheotomy. A prolongation of 
the isthmus — the pyramid — may be attached to the body of the hyoid bone. Mus- 
cular fibres occasionally develop in this prolongation, and constitute the levator 
glandulae thyroide^e. The capsule of the thyroid is derived from the third layer 
of the deep cervical fascia. 

The thyroid body has an apex near the side of the thyroid cartilage; a base, 
on a level with the fifth ring of the trachea; a convex anterior surface, covered 
by the depressor n^uscles of the hyoid bone; a Jeep or posterior concave surface, 
which embraces the side of the trachea and larynx, and an external border, which 
may completely overlap the common carotid artery. 

The Blood-supply of the thyroid is from the superior and inferior thyroid arteries 
and an occasional middle thyroid. The superior thyroid artery is the first branch 
of the external carotid. It descends beneath the depressor muscles of the hyoid 
bone to the upper part of the front surface of the thyroid body. The superior 
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thyroid artery anastomoses across tiie upper bonier of tlie kllimus with tbe artery 
of the opiHisite side, aod also with Ine iuferior thyroid artery. The inferior | 
thyroid is a branch of the thyroid axis of the subclavian artery. It passes ' 
beneiith tbe carotid sheath and sympathetio nerve to the posterior surface of the I 
thyroid body. This artery anastomoses freely with the artery of the opposite side 
aud also with tlie superior thyroid artery. The middle thyroid artery (arteria thy- 
roidea imaj when present is a branch either of the aortic arch or the innominate artery. 
The Tliyroid Veins form a considerable plexus on the thyroid body. They are 
quite large, and occasion troublesome bleeding in operations on the thyroid 
body. The thyroid veins are (1) superior and middle, which cros.s the common 
carotid artery and discharge into the internal jugular vein; (2) an inferior thyroid, 
which emerges from the base of the lobes, descends on the front of the trachea, 
and ends in the left innominate vein. Tbese latter veins are in a quantity of fat 
and connective tissue, and their chiei surgical interest is in cases of low tracheotomy. 




Embryology. The median lobe of tlie thyroid originates by evagiuation from 
tlie ventral wall of the pharynx. The tube formed by evaginatjon is tlie thyro- 
glossal duct or canal of His. As a rule, the duct becomes obliterated by the 
eighth week of ftetal life. The foramen ciecum at the base of the tongue is a 
remoaot of this duct. The duct may persl.st in the adult. As ju-eviously 
remarked, the middle lobe of the thyroid body may be absent in man. Ita absence 
is the rule iu vertebrates below man, in which the lateral lobeif. do not unite. 
The thyroid body is relatively larger in women and children than In adult males. 



SUBMAXILLARY QLAND. 



The Submaxillary Ol&nd is i 
The gland, except the part n 
faacia; (2) two extremities, i 
external, lower, and internal. 



I the digastric or submaxillary triangle of the neok. 
ixt to the jaw, has (1) capsule of the deep oervical 
D anterior and posterior; (3) and three surfaces — 
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The anterior extremity touches the anterior belly of the digastric muscle; the 
posterior touches the posterior belly of the digastric and stylomaxillary ligament, 
and is grooved for the facial artery. 

The external surface rests in the submaxillary fossa on the inner surface of the 
body of the mandible and on the internal pterygoid muscle. The lower surface 
is crossed bv the facial vein and the inframandibular branch of the facial nerve. 
The internal surface rests on the hyoglossus, mylohyoid, and styloglossus muscles. 

The deep portion of the gland is anterior to the posterior margin of the mylo- 
hyoid muscle; the remainder is superficial. Wharton's duct is a forward contin- 
uation of the deep portion of the gland, and opens on the summit of a papilla 
near the fnenum lingua?. The duct passes above the gustatory nerve. 

The Blood-supply of the submaxillary gland is from the lingual artery and sub- 
mental branches of the facial. All branches of the external carotid artery are 
accompanied by sympathetic nerves, derived from the superior cervical ganglion 
of the ganglialed cord; hence any territory receiving its blood from the external 
carotid artery receives sympathetic nerve impulse from the superior cervical 
ganglion. (See page 19 for parotid gland.) 

SUBLmOUAL GLAND. 

The Sublingual Gland rests in the sublingual fossa of the mandible on the mylo- 
hyoid muscle. It is immediately beneath the mucous membrane of the mouth, and 
produces the sublingual ridge, which may be seen extending outward and backward 
from the frsenum linguae when the patient's tongue is elevated. It is in relation 
internally with the geniohyoglossus and styloglossus, and its fellow of the opposite 
side, and Wharton's duct. Posteriorly it is near the deep portion of the submaxillary 
gland. Its duct (Rivinus or Bartholin), which is the excretory for the main por- 
tion of the gland, opens with Wharton's duct on a papilla near the frsenum linguae; 
the ducts of Walther are excretories for a minor part of the gland, situated well 
in front. The sublingual gland derives its blood from the sublingual branch of 
the lingual artery, and the submental branch of the facial artery. Its nerves are 
from the submaxillary ganglion and sympathetic. 

Nerves. The submaxillary and sublingual glands receive nerves from two 
sources : (1) From the facial through the chorda tympani; (2) from the superior 
cervical ganglion. The chorda tympani leaves the tympanum through the canal 
of Huguier and joins the lingual. There is a small ganglion (submaxillary) 
where the chorda tympani fibres leave the lingual nerve. 

Embryology. The salivary glands, which in mammals consist of three pairs — 
parotid, submaxillary, and sublingual — develop as outgrowths of the epithelium 
from the mucous membrane of the mouth. The epithelial elements of the glands 
are therefore of ectoderm ic origin. (See Gerrish.) 



THE LARYNX. 

Dissectioii. The student should dissect thoroughly the larynx of the ox before the human 
is undertaken. This possesses all the features of the human larynx, and its great size leads to 
a clearer conception. Directions: (1) Fasten the larynx to a board (by small nails), putting 
same on the stretch to its fullest extent. (2) Remove all soft structures, leaving only the 
cartilafres and the crico-thyroid membrane. (3) Cut away the right ala of the thyroid as in 
Fig. 67, and expose the intrinsic muscles. (4) Remove the thyro-arytenoid muscle and 
expose the vocal cords. (5) Separate the arytenoid cartilage from the cricoid and study its 
articulation, borders (three), surfaces (three), muscles, and vocal cords attached. (6) Remove all 
soft coverings and develop the cartilage^ until they look like Fig. 66. 

The larynx is situated between the hyoid bone and the trachea. It is a highly 
specialized part of the air passages for the discharge of the following functions : 
1. It permits easy passage of air to the lungs. 2. It is the organ of voice, its 
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coDstructioD being such that expired air may produce vibration of the vocal cords. 
3. hy means of the epiglottis it prevents during deglutition entrance of food into 
the trachea. 4. It may close the chink of the glottis when the lungs are full of 
air, and thereby favor fixation of the diaphragm. When the diaphragm is fixed 
the abdominal muscles stimulate the intestines, urinary bladder, gall-bladder, and 
the gravid uterus to contraction. In a secondary way, therefore, the larynx aids 
urination, defecation, parturition, and the discharge of bile. 




Tbe raitllagei of Ihc lai 



Oartilages of tb« Larynx. Thyroid (one) shield-like; hyaline cartilage. Cricoid 
(one) finger- ring- like; hyuline airtilage. Arytenoid (two) pilcher-like; hyaline 
cartilage. Epiglottis (one) over the glottis; yellow elastic tissue. Cornicula 
laryngis (two) little horns; yellow elastic tissue. Cuneiform (two) wedge-like; 
yellow elastic tissue. The tip of the arytenoid is yellow elastic tissue. 

The Thyroid Gaxtllage. The thyroid cartilage is the largest. It consists of two 
lateral, four-sided plutes called wing^. These wings meet in the mid-line of the 
neck below the hyoid bone, and form a prominence — Adam's apple. Each wing 
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of the thyroid cartilage has two surfaces — an outer and an inner, and four 
borders — anterior, jxisterior, superior, and inferior. 

The outer surface has an oblique line, limited above and below by two tubercles. 
To this surface the Bternothyroid and thyrohyoid muscles and inferior constrictor 
of the pharynx are attached. 

The inner surface is smooth and in contact with the vessels and nerves of the 
larynx, the mucous membrane, and two muscles, Ihyro-aryteuoid and crico-aryte- 
noid lateralis. 

The anterior borders form by their union tlie pomura Adami, in frout ; behind, 
they give attachment to (1) the epiglottis ; (2) the true and false vocal cords; (3) 
the thyro-arytenoid and tliyro-epiglottidean muscles. (See Fig. 66.) 

The posterior border gives partial attachment to thestylopharyngeusand palato- 
pharyngeus muscles. This border is continued downward as the inferior comu, 




which articulates with Ihe cricoid oartilage ; it is continued upward as the supe- 
rior cornu, to which the posterior thyrohoid ligaments are attacked. 

The inferior border gives attachment to the crico-thyroid muscle and crico- 
thyroid membrane. The superior border gives attachment to the thyrohyoid 
membrane, and forms in the centre the median notch in front. 

The Cricoid Cartilage. The cricoid cartilage resembles a ring with a very large 
setting behind. The front part is one-quarter inch, the back part one inch wide. 
The front part gives attachment to the crico-thyroid muscles and the inferior con- 
strictor of the pharynx. The posterior part gives attachment to the posterior 
crico-aryteuoid muscles and tesopliagus, and articulates with the arytenoid cartilage. 
The inferior border is attached to the trachea by the crlco-tracheal membrane, 
and has (1) an articular surface for the inferior horn of the thyroid cartilage; 
(2) origin of the orico-thyroid membrane and the lateral crico-arytenoid muscle. 
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The Arytenoid Cartilage. The arytenoid cartilages are two in number, and give 
attachment to the true and false vocal cords and insertion to all the intrinsic muscles 
of the larynx except the crico-thyroid. Analysis. The apex terminates in the cor- 
niculum laryngis, and points inward and backward. The base is irregularly 
saucer-shaped, and articulates with the cricoid, forming the crico-arytenoia joint. 
The anterior angle, called the vocal process, gives attachment to the true vocal 
cord. The external angle, called the muscular process, gives attachment to (1) 
the lateral crico-aryteuoid muscle in front ; (2) the posterior crico-arytenoid 
muscle behind. The internal angle gives attachment to a ligament which binds 
this angle to the corresponding one of the opposite side and to the cricoid cartilage. 
The internal surface is covered by mucous membrane. The posterior surface 
gives attachment to the arytenoid muscle. The cornicula laryngis form the 
summits of the arytenoid cartilages. The cuneiform cartilages are in front of 
these in the aryteno-epiglottidean fold of mucous membrane. 

The Epiglottis. The epiglottis is attached by its stalk to the retiring angle of 
the thyroid cartilage. (Fig. 66.) It has lingual and laryngeal surfaces covered by 
mucous membrane. On the laryngeal surface is an elevation called the cushion. 
The lateral margins are free above, below they give attachment to the aryteno- 
epiglottidean folds by which the superior opening of the larynx is bounded. The 
mucous membrane of the lingual surface is reflected onto the tongue in three 
folds, one median and two lateral, called the glosso-epiglottidean. 

The Thyrohyoid Membrane. The thyrohyoid membrane occupies the space 
between the thyroid cartilage and the hyoid bone. The central part, quite strong, 
corresponds to the body of the hyoid bone above and the thyroid notch below. 
The lateral part is pierced by the superior laryngeal nerve and vessels. The 
posterior part, cord-like and strong, extends from the tip of the superior cornu of 
the thyroid cartilage to the tip of the greater horn of the hyoid bone. 

The Crico-thsrroid Membrane Alls the space between the cricoid and thyroid 
cartilages. The membrane is quite elastic and supports the crico-thyroid artery, 
a small vessel to be avoided in laryngotomy. 

Intrcnsic Muscles of the Larynx. 

Name. Origin. Insertion. Function, 

1. Cricothyroideus. Front and lateral part of Lower border of the thyroid Tension and elongation 

the cricoid cartilage. cartilage. of the vocal cord^. 

2. Crico-arytenoideus Posterior surface of the Muscular process of the base Dilates the rima glot- 

posticus. cricoid cartilage. of the arytenoid. tidis by rotating the 

arytenoid outward. 

3. Crico-arytenoideus Upper border of the Forepart of the base of the Narrows the rima glot- 

lateralis. cricoid cartilage. muscular process of the tidis by rotating the 

arytenoid. arytenoid inward 

4. Thyro- Near retiring angle of Anterior surface and base of Draws the arytenoid 

arytenoideus. the thyroid cartilage, the arytenoid. forward and relaxes 

the Yocal cords. 

5. Arytenoideus. Posterior surface of the Posterior surface of the aryte- Approximates the vocal 

arytenoid. noid. ' cords and depresses 

the arytenoid. 

6. Aryteno-epiglot- Apex of the arytenoid Into the epiglottis. Contractssuperioraper- 

tideus. cartilage. ture of the larynx. 

7. Thyro-epiglot- Thyroid cartilage. Epiglottis. Depresses the epiglottis 

tideus. and compresses the 

sacculus laryngis. 

Interior of the Larsrnx*. The cavity of the larynx is limited above, by the 
superior opening, below by the lower border of the cricoid cartilage. It is lined 
by mucous membrane and divided by the space between the true vocal cords — 
the rima glottidis — into a superior and an inferior part, and has the general 
appearance of an hour-glass. 

The True Vocal Cords are remotely derived from the crico-thyroid membrane, and 
extend from the retiring angle of the thyroid cartilage to the vocal processes or 
anterior angles of the arytenoid cartilages. They are concerned in the production 
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of the voice. The two cords face each other, and have free, sharp, chisel-like 
edges above, which vibrates during phonation. They are about one inch long. 

The False Vocal Cords are not concerned in phonation. They are about one- 
quarter of an inch above the true cord. They are composed of fibrous tissue covered 
by mucous membrane, and cannot be made tense. They extend from the retiring 
angle of the thyroid cartilage to the anterior surface of the arytenoid cartilage. 

The Ventricle of the larynx is a depression limited above by the false, below 
by the true vocal cords, and externally by the thyro-arytenoid muscle. 

The Laryngeal Pouch is a small, blind sac, about one-half inch long, leading 
upward from the front of the ventricle to the upper border of the thyroid car- 
tilage. The pouch is guarded by two folds of mucous membrane. The fossa 
innominata is between the false vocal cord and the aryteno-epiglottidean fold, and 
should not be mistaken for the laryngeal pouch. 

The Bima Glottidis is limited laterally (1) by the true vocal cords ; (2) by the 
vocal processes and arytenoid cartilages. The part of the chink between the cords 
is the glottis vocalis ; that between the arytenoids is the respiratory portion. 

The Sinus Pyriformis is limited internally by the aryteno-epiglottidean fold and 
externally by the ala of the thyroid cartilage. 

The Superior Laryngeal Nerve, a branch of the vagus, supplies the crico-thyroid 
muscle and mucous membrane of the larynx as far as the true vocal cords. It 
perforates the thyrohyoid membrane. (See Vagus Nerve.) 

The Recurrent Laryngeal Nerve, a branch of the vagus, supplies all the intrinsic 
muscles of the larynx except the crico-thyroid. On the right side this nerve is 
given off from the vagus at the lower part of the subclavian artery, whence it 
ascends behind the right common carotid artery to the side of the trachea. On 
the left side the nerve arises in front of the aortic arch, winds inward around 
and below the ductus arteriosus, and ascends to the side of the trachea. 

The Blood -supply is from the superior and inferior laryngeal arteries, derived 
from the superior and inferior thyroids, respectively. Veins corresponding in 
name and location accompany the arteries. 



THE TRACHEA. 

The trachea is a conduit conveying air to and from the lungs. Location : Mid-line 
of the neck, and extending from the cricoid cartilage of the larynx to the bifurcation 
at the fifth thoracic vertebra. Fascial sheath : Third layer of the deep cervical 
fascia. Continuous above with the larynx, below with the bronchi. Relation to 
the vertebrae :' In front, from the fifth cervical to the fifth thoracic. Size: Nearly 
an inch wide and nearly five inches long. Characteristic feature: Imperfect car- 
tilaginous rings, from sixteen to twenty. Trachea divides into : Right and left 
bronchi. Function of the rings of cartilage : To keep the trachea open. Func- 
tion of deficiency of the rings: To permit expansion of trachea. Lining : Mucous 
membrane. Grand divisions : Cervical and thoracic parts. Helations of the trachea 
in the neck: Posteriorly, oesophagus passing to the left; laterally, common carotid 
artery, thyroid lobes, inferior thyroid arteries, and recurrent laryngeal nerves, 
which latter lie in a fatty groove between the trachea and oesophagus; ante- 
riorly, isthmus of the thyroid, inferior thyroid veins, middle thyroid artery, 
sternohyoid, and sternothyroid muscles, and two layers of the deep cervical 
fascia. Relations of the trachea in the thorax : On the right side, pleura and pneu- 
mogastric nerve; on the left side, pleura, left common carotid artery, pneumo- 
gastric nerve, cardiac and recurrent laryngeal nerves; anteriorly, manubrium of 
the sternum, origins of the sternohyoid and sternothyroid muscles, left innominate 
vein, left common carotid artery, transverse part of the aortic arch, and the deep 
cardiac plexus. The blood-supply is from the tracheal branches of the inferior 
thyroid artery. The veins join the thyroid plexus. Nerves: Vagus, sympa- 
thetic, recurrent laryngeal. 
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OEEVIOAL PLEXUS. 

Location. Opposite the four upper cervical vertebrse. It ia covered hy the 
steraomsstoid muscle. It rests on the levator anguli scapulie and scalenus medius 
muscles. Its superficial branches emerge behind the posterior border of the 
Bternomastoid. This plexus is called cervical on account of its derivation from 
cervical nerves and its major distribution to the neck. 

Fia. as. 



Oet^ito Frontatti 




Plan of Ibe cerrlcal pic: 



Formation. The plexus is formed by the union of the anterior primary divi- 
sions of the first, second, third, and fourth cervical nerves. The fourth cervical 
nerve is connected by a descending twig to the brachial plexus. 



Table of Brancheb of Cervical Plexus. (Gbav.) 

( HaoerRdala 
( Ascending 
erticisl ■ \ 

[ Descending 



t Internal 
[ External 



{8uperGd>lit colli. 
Aurlcularls magnua. 
Occipital is minor. 
iKupraclaTicular. 
Suprasternal. 
Supra-acroroial. 
f CoiDiiiunicsting. 
; ('ommunicantea hypnglon 
I MuHciiiar brancliex. 

J Commnnici 
\ Muscular. 
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Oommnnicating Branches extend to the auriouloteropora], facial, hypoglossal, 
pneumogastrio, spinal accessory, cervical sympathetic, and brachial plexus. 

Superficial Branches. The superficialis colli crosses the sternomastoid muscle, 
and passes beneath the external jugular vein. The nerve perforates the deep 
fascia near the anterior border of the sternomastoid muscle, and has ascending 
and descending braDches from which the antero-lateral part of the neck is supplied 
with sensation. 

The auricularid magnus crosses the sternomastoid muscle to the ear and face. 
The nerve is derived from the second and third cervical. Branches: Facial, dis- 
tributed to the skin covering the parotid gland; auricular, to the skin of the back 
of the ear; mastoid, to the skin over the mastoid process. 

The occipitalis minor is behind the sternomastoid muscle, and perforates the deep 
fascia near the cranium. The nerve arises from the second and third cervical ana 
supplies the side of the head and a part of the ear. 

The supraclavicular branches cross the clavicle and supply the skin over a part 
of the pectoralis major and deltoid muscles. 

The suprasternal branches cross the sternomastoid muscle at its origin, and 
supply the skin covering the manubrium. This nerve crosses the external jugular 
vein. 

The supra-acromial branches supply the skin of the back of the shoulder. 

Deep Branches. Communicating branches extend to the cervical sympathetic, 
pneumogastric, and hypoglossal nerves. 

Muscular Branches. They extend to the rectus capitis auticus major (first cer- 
vical nerve); to the rectus capitis lateralis (first cervical nerve); to the sterno- 
mastoid (second cervical nerve); to the scalenus medius (third and fourth cervical 
nerves); to the levator anguli scapulee (third and fourth cervical nerves); to the 
trapezius (third and fourth cervical nerves); to the longus colli (second, third, 
fourth, fifth, and sixth cervical nerves); to the diaphragm (third, fourth, and 
fifth cervical nerves). 

The Phrenic Nerve arises from the third, fourth, and fifth cervical. The nerve 
is beneath the sternomastoid and crosses obliauely inward the scalenus anticus 
muscle. It is crossed by the suprascapular ana transverse cervical arteries and 
omohyoid muscle. On each side of the neck the nerve passes behind the sub- 
clavian vein. In the thorax the right phrenic is to the outer side of the innomi- 
nate vein and superior vena cava; on the left it passes between the arch of the 
aorta and lung. On either side the phrenic nerve is closely bound to the peri- 
cardium by connective tissue and attended by a small artery (arteria comes nervi 
phrenioi), a branch of the internal mammary. 

The phrenic nerve pierces and is distributed to the under surface of the 
diaphragm, and sends small twigs to the pleura, pericardium, and diaphragmatic 
peritoneum. 

BRACHIAL PLEXUS. 

Location of Stages. The first stage is on the scalenus medius muscle, in the 
posterior triangle of the neck; the second stage is in the subclavian triangle; the 
third stage is beneath the clavicle and subclavius muscle; the fourth stage is 
beneath the pectoral muscles. 

Names of Stages. Stage of Emergence. The five component nerves form- 
ing the plexus emerge through the intervertebral foramina, lie on the scalenus 
medius muscle, and are separate from each other. 

Stage of Trunks. The five component nerves now unite to form the three 
trunks — upper, middle, and lower ; the lower trunk is behind the subclavian 
artery, the other two above and posterior to it. 

Stage of Divisions. Each trunk divides into anterior and jfosterior divi- 
sions; the plexus lies beneath the clavicle and subclavius muscle, and is above, 
external, and posterior to the axillary artery. 
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Stage of Cords. The six divisions of the trunk are oolleoted into three 
cords — posterior, inner, and outer. The plexus lies under the pectoral muscles 
in the axilla, and its tliree cords surround the axillary artery. 

Formation of FlexuB. The brachial plexus is formed by the union of the 
anterior primary divisions of the fifth, sixth, seventh, and eighth cervical nerves, 
and the greater part of the first thoracic nerve. The lesser part of the first 
thoracic forms the first intercostal nerve. The brachial plexus communicates 
above with the fourth cervical, and below with the second thoracic nerve. The 
nerv% forming the plexus emerge through the intervertebral foramina. 

Fomation of Trunks, The fifth and sixth fuse to form Ihe upper trunk, the 
seventh forms the middle trunk, and the eighth cervical and first thoracic (greater 
part of) fuse to form the lower trunk, 

Oivieion of Trunks. Each trunk (upper, middle, and lower) divides into ante- 
rior and posterior parts, making six strands in all, three of which are anterior 
and three posterior. 




Formation of Oords. The posterior cord is formed by the union of the three 

Sosterior divisions of the three trunks; the outer cord by the union of the anterior 
ivisioDs of the upper and middle trunks; the inner cord by the anterior division 
of the lower trunk. 

Classification of Branches of Distribntion. 1. Branches above the clavicle. 
2. Branches below the clavicle. 

Branches above the Clavicle, 1. The posterior thoracic arises from the 
fifth, sixth, and seventh cervical nerves, passes behind the brachial plexus, and 
is distributed to the serratus magnus muscle. 2. The suprascapular nerve 
arises from (he fifth and sixth cervical nerves. It passes beneath the trapezius, 
and, crossing the suprascapular artery, enters the suprascapular foramen beneath 
the superior transverse scapular limiment. It gives (a) an articular branch to 
the shoulder-joint; (6) a branch to tlie supraspinatus muscle; (c) a branch to the 
infraspinatus muscle. These branches are accompanied by vessels of like name. 
The muscular branches enter their respective muscles on the deep surface, near 
the apex. Gray rami eommuuicantes attend these branches for the supply of 
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bone^ cartilage^ fasciae, and vessels. 3. The nerve to rhoniboidei, major and minor, 
arises from the fifth cervical, near the intervertebral foramen. This nerve is in 
the space between the minor rhomboid and levator anguli scapulae. It also con- 
tains gray rami for bone, fasciae, ligament, and vessels. 4. The nerve to the 
subclavius muscle arises from the fifth cervical, near the intervertebral foramen, 
or a little lower from the upper trunk of the plexus. It crosses the third stage 
of the subclavian artery, and gives (a) a muscular branch to the subclavius 
muscle; (6) a communicating branch to the phrenic nerve; (c) gray rami for the 
supply of bone fasciae and vessels. 5. The nerves to the longus colli, scalenus 
anticus, medius and posticus, arise from the sixth, seventh, and eighth cervical, 
near the exit of these nerves from the intervertebral foramina. They convey 
gray rami for bone, fascia, and vessels. 6. The communicating branch to the 
phrenic nerve arises from the fifth cervical. It conveys gray rami for fasciae, 
vessels, and bone. (See Sympathetic for Gray Kami.) 

Branches below the Clavicle. From the outer cord: 1. The outer head of 
the median. 2. The external anterior thoracic. 3. The musculocutaneous. 
From the inner cord: 1. The inner head of the median. 2. The internal anterior 
thoracic. 3. The internal cutaneous. 4. The lesser internal cutaneous. 6. The 
ulnar. From the posterior cord: 1. The subscapular nerves (short, long, lower). 
2. The circumflex. 3. The musculospiral. 

The Median Nerve arises by two heads — an outer and an iuner — from the outer 
and inner cords of the brachial plexus, respectively. It accompanies the axillary 
artery and its prolongation, the brachial, to the elbow. It gains the forearm 
between the condylar and the coronoid heads of the pronator radii teres. It is, 
in rare cases, fused with the musculocutaneous nerve. It is said to give 
off two articular branches to the elbow-joint. It supplies all the muscles on the 
anterior surface of the forearm except the flexor carpi ulnaris and one-half of the 
flexor profundus digitorum. It supplies the outer (radial) three and one- half 
fingers (palmar surface) with sensation. In the hand it supplies the two radial 
lumbricales and all the muscles of the thenar eminence except the adductor 
pollicifl and the inner head of the flexor brevis pollicis. It is accompanied by a 
small artery below the elbow, wliich occasionally is as large as the radial artery, 
and passes beneath the anterior annular ligament. In the forearm the median 
nerve lies beneath the flexor sublimis digitorum. The digital branches of this 
nerve supply the joints of the thumb, index, and middle fingers and radial half 
of the ring finger. This nerve conveys gray rami communicantes for bone, 
fasciae, ligament, and bloodvessels in its course. 

The External Anterior Thoracic Nerve arises from the outer cord. It communi- 
cates with the internal anterior thoracic, a branch of the inner cord, pierces the 
clavi pectoral fascia, and supplies the pectoralis major muscle. 

The Musculocutaneous Nerve is a branch of the outer cord of the brachial plexus. 
It perforates, as a rule, the coracobrachialis muscle, and gains the intermuscular 
space between the biceps and brachial is anticus. It supplies the coracobrachialis, 
biceps, and brachialis anticus, that is, the muscles that flex the forearm on the 
arm ; the cutaneous part is distributed (1) to the skin over the outer and posterior 
part of the forearm as low as the wrist; (2) to the integument of the outer and 
anterior parts of the forearm and thenar eminence. The musculocutaneous nerve 
contains gray rami for bone, fasciae, and vessels. 

The Internal Anterior Thoracic Nerve arises from the inner cord of the brachial 
plexus, and passes between the (first stage of) axillary artery and vein. It com- 
municates with the external anterior thoracic nerve and supplies the pectoralis 
minor and major muscles. It conveys gray rami for bone, fasciae, and vessels. 

The Ulnar Nerve is a branch of the inner cord of the brachial plexus. It is 
attended by the inferior profunda artery above the elbow, by the ulnar below. It 
gains the forearm between the two heads (olecranon and condylar) of the flexor 
carpi ulnaris. It supplies the flexor carpi ulnaris and the ulnar half of the flexor 
profundus digitorum. It supplies the little finger and the ulnar half of the ring 
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finger dorsally aud palmarly. It supplies iu the hand all the muscles not 
innervated by the median nerve : the palmaris brevis, abductor minimi digiti, 
flexor brevis minimi digiti, opponent minimi digiti, adductor trausversus pollicis, 
adductor obliquus pollicis, inner head of flexor brevis pollicis, the two ulnar lum- 
bricales, and all the interossei of the hand. It gives articular branches to elbow 
and wrist, and all other joints moved by the muscles which it supplies. This 
nerve conveys gray rami for bone, fasciae, and vessels. 

The Internal Cutaneous Nerve is a branch of the inner cord of the brachial 
plexus. It lies on the inner side of the axillary artery at its origin; a little lower 
it lies between the artery and vein. In the upper two-thirds of the arm it is in 
front and internal to the brachial vessels. It accompanies the basilic vein. It 
supplies (1) the integument of the upper and inner part of the arm; (2) the 
integument of the anterior and postero-internal parts of the forearm. The nerve 
conveys gray rami for fascise and vessels. 

The Lesser Internal Cutaneous Nerve (Wrisberg) is a branch of the inner cord 
of the brachial plexus. It supplies the integument on inner part of arm and ole- 
cranon process. In the axilla the nerve communicates with the intercostohumeral. 

The Subscapular Nerves arise from the posterior cord of the brachial plexus. 
They are named short, long, and lower. The short supplies the subscapularis 
muscle ; the long accompanies the subscapular artery and supplies the latissimus 
dorsi ; the lower supplies the teres major and gives filaments to the subscapularis 
muscle. The nerves convey gray rami communicantes. 

The Circumflex Nerve is a branch of the posterior cord of the brachial plexus. 
It accompanies the posterior circumflex vessels through the quadrilateral space. 
Branches: (1) Articular, to the shoulder; (2) muscular, to the teres minor; (3) 
muscular, to the deltoid ; (4) cutaneous, to the skin over the middle and lower 
thirds of the deltoid muscle. This also contains gray rami communicantes. 

The Quadrilateral Space, through which the circumflex nerve and posterior 
circumflex vessels pass from the axilla to the back of the shoulder, is bounded 
above by the teres minor; below, by the teres major and latissimus dorsi ; inter- 
nally, by the scapular or long head of the triceps ; externally, by the surgical 
neck of the humerus. 

The Musculospiral Nerve is a branch of the posterior cord of the brachial plexus. 
It is between the two humeral heads of the triceps muscle, in the musculospiral 
groove, with the superior profunda artery. In the lower third of the arm it lies 
between the brachialis auticus and supinator longus. In this space it gives 
branches to the radial group of muscles (supinator longus and extensors carpi 
radialis longior and brevior). It divides, here, into the radial and posterior 
interosseous. The posterior interosseous passes through the supinator brevis and 
supplies all the muscles on the posterior part of the forearm. The radial branch 
becomes cutaneous by piercing the deep fascia in the lower third of the forearm 
between the supinator longus and the extensor carpi radialis. In the hand, the 
radial nerve supplies with sensation the ball of the thumb and adjacent three and 
one-half fingers, dorsally. The musculospiral nerve gives ofl^ two cutaneous 
branches to the skin over the insertion of the triceps and anconeus. 

Communications. The brachial plexus communicates (1) above with the cervi- 
cal plexus; (2) below, with the first intercostal nerve, while one part of the first 
thoracic enters into the formation of the plexus; (3) internally, with the sympa- 
thetic vertebral ganglia, by means of gray rami communicantes. 

Gray Rami Communicantes. It is an established fact in physiology and anatomy 
that the bones, fasciae, and vessels of the trunk and extremities receive their 
sympathetic nerves through branches called gray rami communicantes. These 
nerves originate in cells of the vertebral ganglia, and reach the parts they supply 
with the spinal nerves. Throughout this oook the student will be constantly 
reminded of the nerve-supply to such structures as bones, fasciie, and unstriped 
muscle-fibre of vessels; not that he is ex))ected to find gray rami in the coats of 
an artery, but by constant repetition it is hoped to impress the fact that there is a 
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definite origin^ course, and distribution for the gray rami communicantes. The gray 
rami are indigenous in every region of the spinal cord. Their trophic cells are in 
the vertebral ganglia of the sympathetic nerve. In descriptive texts on anatomy, 
students will have occasion to read that certain nerves give branches to certain 
arteries. For example, the femoral artery receives branches from the obturator 
and anterior crural nerves. These are the gray rami, departing from their 
escorts, to accompany the artery to bone, fascia, and vessel. (See Gerrish.) 

The Snbclavian Artery is (1) below the brachial plexus, on the upper surface of 
the first rib, between the scalenus anticus and medius, in the first stage of the 
brachial plexus — the stage of emergence; (2) the artery is in front of the lower 
trunk ana below and anterior to the middle and upper trunks, in the second stage 
of the plexus — the stage of trunks; (3) the artery is below, internal and anterior 
to the plexus, beneath the clavicle and subclavius muscle, in the third stage of 
the plexus — the stage of division of trunks; (4) the artery is surrounded by the 
outer, inner, and posterior cords, beneath tne pectoral muscles, in the fourth 
stage of the plexus — the stage of cords. 



HYPOGLOSSAL NERVE. 

The Hsrpoglossal Nerve. The deep origin is from the whole length of the me- 
dulla oblongata by multipolar cells resembling those of the anterior horn of 
the spinal nerves. Its nucleus lies in line with that of the third, fourth, and sixth 
cranial nerves. The superficial origin is from a groove between the olivary 
body and anterior pyramid. In mode of origin it is identical with that of the 
motor roots of the spinal nerves. 

Roots. The hypoglossal nerve roots cross the vertebral artery and pierce the 
dura in two places. They unite to form one trunk in the anterior condylar fora- 
men, through which the nerve escapes from the cranium. At the base of the 
skull the nerve is between the internal carotid artery and the internal jugular 
vein. It passes below the posterior belly of the digastric muscle and around the 
occipital artery. After leaving the occipital artery, the nerve passes in front of 
the carotid vessels below the digastric and stylohyoid, lies on the hyoglossus 
muscle, and disappears behind the mylohyoid muscle to the tongue. 

Oomposite Character. 1. The hypoglossal is purely motor at its origin. 2. 
Sensory filaments from the first and second cervical nerves. 3. Sensory filaments 
from tiie pneumogastric. 4. Vasomotor fibres from the superior cervical ganglion. 
6. Motor fibres from the cervical plexus. 

DiBtribntion. 1. A meningeal branch to the dura mater and occipital bone. 2. 
Vasomotor fibres to the tongue, derived from the superior cervical ganglion. 3. 
Sensory filaments to the tongue, derived from the second cervical nerve. 4. Sensory 
filaments to the tongue, derived from the vagus. 6. Motor branches to the hyo- 
glossus. 6. Motor branches to the styloglossus. 7. Motor branches to the genio- 
hyofflossus. 8. Motor branches to the superior lingualis. 9. Motor branches 
to the inferior lingualis. 10. Motor branches to the transverse lingualis. 11. 
Motor branches to the vertical lingualis. 

Oommnnications. 1. With the trunk-ganglion of the vagus. 2. With the supe- 
rior cervical ganglion. 3. With the second and third cervical nerves. 4. With 
the lingual branch of the trifacial. 5. With the pharyngeal plexus. 6. According 
to Gerrish, the nerve to the sternohyoid and the sternothyroid muscles may give a 
communicating branch to the phrenic nerve. 

The Ansa Hsrpoglossi is formed by the union of a branch of the hypoglossal nerve 
(desoendens hypoglossi) and two branches from the second and third nerves of the 
cervical plexus (communicantes hypoglossi). These branches meet on the carotid 
sheath and form a loop, from which branches are given off to the sternohyoid, 
sternothyroid, omohyoid, and thyrohyoid muscles. In other words, the depressor 
muscles of the hyoid bone derive their nerve-supply from the ansa hypoglossi. 
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SPINAL AGGESSORY NERVE. 

^ The Spinal Accessory Nerve emerges higher than the cervical nerves. It pierces 
the sternocleidomastoid muscle^ crosses the occipital triangle^ and enters and sup- 
plies the trapezius muscle. 

Subdivisions. 1. Spinal^ which arises from the lateral columns of the spinal 
cord as low as the sixth cervical nerve. 2. Accessory, which arises from the me- 
dulla. This part joins the vagus, and is distributed with the pharyngeal and 
laryngeal branches of the same. 

The Spinal Part of the Nerve passes either anterior or posterior to the internal jug- 
ular vein and behind the digastric and stylohyoid muscles, having left the cranium 
through the jugular foramen. The nerve pierces the sternomastoid muscle, and, 
in company with the superior sternomastoid branch of the occipital artery, crosses 
the occipital triangle and enters the trapezius muscle. The nerve unites with 
branches of the third and fourth cervical nerves beneath the trapezius muscle to 
form a plexus. 

VAGUS OR PNEUMOQASTRIG NERVE. 

To make the identification of certain structures in the neck easier, the follow- 
ing abstract and table of the vagus nerve are appended : 

The vagus or pneumogastric nerve has a superficial and a deep origin. The 
superficial origin is by eight or ten filaments from a groove between the olivary 
and restiform bodies. The deep origin is from the nucleus vagi in the lower 
part of the floor of the fourth ventricle, beneath the ala cinerea and continuous 
with the nucleus of the ninth nerve. The sensory fibres arise in the cells in the 
ganglia of the root and trunk. Course : The vagus nerve escapes from the 
cranium through the jugular foramen with the ninth and eleventh nerves and the 
internal jugular vein. It passes vertically down the neck in the carotid sheath, 
between the internal jugular vein and the internal and common carotid arteries. 
Thence the courses of the two nerves are diflferent. On the right side, the 
vagus crosses the subclavian artery (lying between this and the innominate 
vein) and descends by the side of the trachea to the back part of the root of 
the lung, where it forms the posterior pulmonary plexus ; whence two cords 
descend on the oesophagus, forming, with the branches of the opposite side, the 
plexus guise. From here, the nerve passes along the oesophagus to the posterior 
surface of the stomach. On the left side, the vagus enters the thorax between 
the left common carotid and the subclavian arteries, beneath the left innominate 
vein. It crosses the arch of the aorta, passes behind the root of the lung along 
the anterior surface of the oesophagus, and through the diaphragm to the anterior 
surface of the stomach. 

Ganglia. The vagus nerve has two ganglia (one of the root and one of the 
trunk), which contain the cells from which the sensory fibres of the vagus arise. 
These ganglia are derived from the fourth cephalic ganglion of the embryo. 

Ganglion of the Root. This is circular in form, grayish in color, about 
two lines in diameter, and located in the jugular foramen. To it is connected (1) 
the accessory portion of the spinal accessory nerve; (2) the petrous ganglion of 
the ninth nerve ; (3) the facial nerve, through the auricular branch ; (4) the supe- 
rior cervical ganglion of the sympathetic, through ascending filaments of this 
latter. 

Ganglion of the Trunk. This is about an inch long, cylindrical in form, 
involving all the fibres of the nerve. The accessory portion of the eleventh 
nerve passes through this ganglion. It is connected to (1) the twelfth nerve; 
(2) the superior cervical ganglion ; (3) the loop between the first and second 
cervical nerves. 
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Table of Branches of the Vagus. 



Name, 

Meningeal 
nerve. 

Auricular 

(Arnold's) 

nerve. 



Superior 

laryngeal 

nerve. 



Inferior or 
recurrent 
laryngeal 
nerve. 



Cervical car- 
diac nerves. 



Source and Course, 

Ganglion of the root in the jugular fora- 
men ; it runs backward into the cranial 
cavity. 

Ganglion of the root in the jugular fora- 
men ; is joined here by the nerve from 
the petrous ganglion of the glosso- 
pharyngeal ; enters Arnold's canal on 
the outer wall of the jugular fossa, 
traverses petrosa, to the auricular 
fissure, between the mastoid process 
and the external auditorv meatus. It 
crosses the facial nerve about two lines 
above the stylomastoid foramen. 



Inferior ganglion of the vagus, and con- 
sists principally of fibres from the ac- 
cessory part of the spinal accessory 
nerve (since this passes through the 
ganglion). It receives a branch from 
the superior cervical ganglion, and 
passes along the pharynx to the side of 
the larynx, behind the internal carotid 
artery. It divides into internal and 
external laryngeal branches. 



Thoracic car- 
diac nerves. 



Anterior puK 
monary 
nerves. 



CEsophageal 
nerves. 



Gastric 
nerves. 



On the right side the nerve arises from 
the vagus in front of the subclavian 
artery, winds around this vessel, and 
ascends to the side of the trachea, be- 
hind the common carotid and inferior 
thyroid arteries. ( It may pass in front 
of the inferior thyroid artery. ) It now 
ascends in the groove between the 
trachea and oejophagus, and beneath 
lower border of the inferior constrictor 
of the pharynx, enters the larynx 
behind the crico-thyroid articulation. 

On the left side the nerve arises from the 
vagus in front of the aortic arch, 
passes around the arch internal to the 
remains of the ductus arteriosus and 
ascends to the side of the trachea, 
whence its course is the same as that 
of the right nerve. 

Arise from the vagus at the upper and 
back part of the neck — are called supe- 
rior and inferior. On the right side 
the inferior branch accompanies the 
innominate artery ; on the left it crosses 
the arch of the aorta. 



On the right side from the trunk of the 
vagus by the side of the trachea and 
recurrent laryngeal. On the left side 
from the recurrent laryngeal. 

From vagus ; are small and two or three 
in number. 



Vagus both above and below, pulmonary 
branches ; lower more numerous than 
upper. 

The vagus endd in the gastric branches. 



Distribuiion. 

Sensory to the dura mater in the posterior 
fossa at the base of the skull. 

1. A branch to the facial nerve, where the 
auricular crosses this (the seventh) about 
two lines above the stylomastoid foramen. 

2. At the auricular fissure the nerve divides 
into two branches and supplies the pos- 
terior part of the pinna ana the posterior 
part of the external auditory meatus ; 
the other communicates with the poste- 
rior auricular branch of the facial nerve. 
Romberg relates the case of cough and 
vomiting due to hypersesthesia of the 
auricular branch of the vagus. 

1. The external laryngeal branch passes 
beneath the sternothyroid to the crico- 
thyroid muscle, pharyngeal plexus, in- 
ferior constrictor of the pharynx, and 
communicates with the superior cardiac 
nerve. 

2. The internal laryngeal branch perforates 
the thyrohyoid membrane, supplies the 
epiglottis, base of the tongue, mucous 
membrane of the larynx ( as low as the 
true vocal cords), and gives a communi- 
cating branch to the recurrent larvngeal 
nerve on the inner surface of the thyroid 
cartilage, beneath the mucous membrane. 

(1) A communicating twig to the internal 
branch of the superior laryngeal nerve, 
which gives a few filaments to the lower 
part of the larynx; (2) to all intrinsic 
muscles of the larynx except the crico- 
thyroid ; (3) cardiac filaments unite with 
similar branches from the sympathetic 
and vagus; (4) oesophageal branches; 
( 5 ) tracheal branches to the trachea and 
pharyngeal branches to the inferior con- 
strictor of the pharynx. 

(Same as nerves on the right side. ) 



Superior to deep cardiac plexus with the 
cardiac branches of the sympathetic, 
with which they communicate. The in- 
ferior branches arise just above the first 
rib. and are distributed on the right side 
to the deep cardiac plexus with the car- 
diac sympathetic ; on the leftside to the 
super &cial cardiac plexus. 

They pass inward and end in the deep 
cardiac plexus. 



Join the filaments of the sympathetic from 
the superior cervical ganglion and glosso- 
pharyngeal, and form the anterior pul- 
monary plexus distributed to the surface 
of the root of the lung. 

Branches of the two sides unite to form the 
plexus guise or oesophageal plexus, from 
which the branches are distributed to 
the pericardium and oesophagus. 

The right gastric branch is distributed to 
the posterior surface of the stomach ; the 
left, to the anterior. 



CHAPTER VIIL 

THE THORACIC AND SHOULDER REGIONS. 

Dissection and Identification. Remove iotegument, as indicated in Fi^. 74 and 76. 
Consult accompanying illustrations and find structures on cadaver in the order m which they 
are here given. 

Sternum. Identify (1) by its location in the mid-line of the front of the thorax ; (2) by its 
articulation with the inner end of the clavicle and the true ribs ; (3) by a pronounced notch 
between the inner ends of the clavicles abuve and a prominent, movable, xiphoid or ensi- 
form cartilage below. 

Clavicle. Identify (1) by its location at the junction of the neck and thorax, extending 
from the upper end of the sternum outward to the acromion process of the scapula near the 
tip of the shoulder; (2) by its characteristic shape -(italic /) and subcutaneous situation; (3) 
by its attachment to the sternum, acromion, and first rib. 

Acromion Process. Identify (1) by its location at the tip of the shoulder ; (2) by its con- 
tinuity with the spine of the scapula ; (3) by its articulation with the outer end of the clavicle 
(acromioclavicular) ; (4) by its situation at the apex of a V, the limbs of which are formed by 
the clavicle and scapular spine. 

Ck>racoid Process. Identify (I) by its location under cover of the deltoid beneath the 
middle third of the clavicle ; (2) by its attachment to the upper surface and inner border of 
the pectoralis minor, its outer border to the coraco-acromial ligament, its apex to the short 
heaa of the biceps and coracobrachial is muscles. 

Arm-pit. Identify, when arm is at right angles to the thorax, as a depression (covered by 
hair), limited in front by the pectoralis major, behind by the latissimus dorsi, teres major, and 
scapula, internally by the ribs and serratus magnus muscle, externally by the humerus. 

buperflcial Fascia. Identify (1) by its location immeaiately beneath the skin ; (2) by its 
loose cellulo fibrous structure enclosing fat in its spaces ; (3) by its continuity with the superficial 
fascia of the neck, shoulder, arm, and abdomen ; (4) by its non-attachment to bony emi- 
nences; (5) bvits division into two lamellse. between which are located the mammary fflands. 

Oephaiic Vein. Identify by location in a groove between the pectoralis major and deltoid 
muscles with the descending branch of the acromial-thoracic artery. (See table, and illustra- 
tion of cutaneous veins.) 

Deep Fascia. Identify (1) by its location beneath the superficial fascia; (2) by its attach- 
ment to the sternum, clavicle, acromion, and scapular spine ; (3) by its continuity with the 
deep fascia of the axilla, thorax, and back ; (4) by perforations for transmission of nerves and 
vessels to skin, and superficial fascia. 

Pectoralis Mi^or Muscle. Identify (1) b^ its location at the upper and forepart of the 
chest in front of the axilla; (2) by its origin from the inner half of the clavicle, sternum, 
cartilages of true ribs, and aponeurosis of external oblique muscle. 

Pectoralis Minor Muscle. Identify (1) by its location beneath the pectoralis major and its 
triangular shape ; (2) by its origin from the upper margins and outer surfaces of the third, fourth, 
and fifth ribs near their cartilages, and insertion into the inner border and upper surface of 
the coracoid process of the scapula ; (3) by the attachment of the costo coracoid membrane to 
its upper border ; (4) by the relation of its posterior surface to the axillary vessels and 
brachial plexus. 

Deltoid Muscle. Identify (1) by its triangular shape (apex downj and the rounded outline 
it confers on the shoulder ; (2) by its origin from the outer third of the anterior border and 
upper surface of the clavicle, from the outer margin and upper surface of the acromion 
process, and from the lower lip and posterior border of the spine of the scapula; (3) by its 
insertion into the middle of the outer surface of the humerus; (4) by its extent, covering the 
anterior, outer, and posterior sides of the shoulder-joint. 

Biceps Muscle. Identify (I) by its fusiform shape and location on the whole anterior 
surface of the arm; (2) by the two heads of origin— a short from the apex of the coracoid 
process (in common with the coracobrachial is), a lon^ from the upper margin of the glenoid 
cavity of the scapula; (3) by its insertion into the bicipital tuberosity of the radius. 

BracMal Artery. Identify (1) by \U origin (as a continuation of the axillary) at the 
tendon of the teres major, and termination on the flexor surface, at the bend of the elbow, in the 
radial and ulnar; (2) by its location internal to the biceps, coracobrachialis, and median nerve. 

OoracobracMaJis Muscle. Identify (1) bpr its origin from the apex of the coracoid process 
of the scapula with the short head of the biceps ; (2) by its insertion into the middle of the 
internal surface and internal border of the humerus ; (3) by being perforated by the musculo- 
cutaneous nerve ; (4) by the relation of its anterior surface with the pectoralis major muscle, 
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tnedian nerve, aud brat^biRl vesaeU; (5) by the relation of iU posterior surfMcewitb the atiiei 
circumflex vesselB, humerus, tvaec head of the trieepB, teres major, latiasinms Uorai, aud 
BubscaputariM muM^les. I 

BiachiallB Antlcns ISascle. IdcntifT (1) by its origin from tbe lover half of the outer | 
and inner surfaces of the hunieni^i (2) by ila in^erliou intu tbe coronoid process of the uIdk; 
(3) by the relation of its anterior nurface with the bicepi muscle, bravfaial vessels, median and 
m usual ocutaneoUB nerves ; (4] by the relation of the posterior surface with the humerus and 
elbow -joint. 







■t Ou tigbt 11 



n alter TisruT.) 



Miucnlocntaiiflona NeiTO. tdontiFy(]) by ita tooutiou between the biceps uod bradiialia 
anticua mnsclcs; (2) by paaaintr through the conieobrachialis muscle (uauallv); {3) by dis- 
tribution to biceps, corncobnichiali^, bra[:hiiili<< amicus, humerus, elbow, and siiin of anterior 
pari of forearm. 

Olrcumflex Nerve and Posterior Oirciuuflex Vessels. Cut tbo deltoid near insertion, turn 
same upward over the sboubier, iiuil identily ihc nene and the vtwseU emerging from the 
quadrilateral space and entering tbe deep surface of the deltoid muecW. (See Fig. 74.) 
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INTERMUSCULAR SEPTA. 

The External Intermuacular Septum, ilerivcii frdin ilie deep fascia, is attached to I 

the outer lip of the bicipital groove, external eoridj'lar ridge of htimerus, and 1 

cuter humeral condyle, and gives attachment to the triceps, brachialis aDticus, and I 

supinator longiis muscles. It is blended with the tendon of the deltoid muscle | 
and is perforated by the musculoapiral nerve and siijierior profunda artery. 

The Internal Intermuscular Septum, a derivative of the deep fascia, is attached to I 

the internal lip of the bicipital groove, internal condylar ridge, internal condyle, J 

and gives attachment to the triceps and bracbialis anticus muscles. It blends with I 

the tendon of the coracobrachial is, and ia perforated by the ulnar nerve, inferior 1 
profunda arterj-, and certain anastomotic arterial branches. 

THE MUSCLES. 

The Pectoralis Major Muscle, fh'u/in: (1) Jnner half of clavicle; (2) aulerior i 
surface of sternum ; (3) cartilages of second, third, fourth, tifth, and sixth ribs ; 
(A) sheath of rectus muscle. Insertion : Kxternal lip of bicipital groove, deltoid I 




l9oD, and adjacent septa. Action: Adduction, flexion, and inward rotation of 
arm. Synergist: Subscapularis. Antngoniat*: Deltoid, snprasplnatns, teres 
major, teres minor, latissimus dorsi. Nerves: Kxternal and internal anterior 
thoracic from outer and inner cords of brachial plexus. Arlei-ifs: Internal mam- 
mary, long thoracic, acromial-thoracic. The exterual anterior thoracic nerve from , 
Ihe outer cord of the brachial plexus (fifth, sixth, and seventh cervical nerves) 
crosses the axillary vessels, pierces the costo-coracoid membrane, and communicates ^ 
with the internal anterior thoracic nerve. 



The Pectoralis Minor muscle arises From the third, fourth, ami fifth true nbs, ] 
»n(1 is inserted into the anterior border of the coracoid process of the scapula. Its I 
nerve is the internal anterior thoracic, a branch of the inner cord of the brachial | 
plexus. The internal anterior thoracic nerve sends filaments to the major pec- 
toral muscle and passes between the axillarj artery and vein. 

The SnbclaTiuB Muscle. C/rigin: Junction of first rib and its cartilage. Ijisei-- 
tion: (iroovo on under surface of middle thin.! of clavicle. Action: To depress 
shoulder by drawing clavicle downward and forward. Nerve: From upper trunk ] 
of brachial plexus. SynergUt: Serratus maguus. Antagonist: Trapezius. The | 
subclavius muscle, brachial plexus, and subclavian vessels are beneath the clavicle. 




iModirlcd rroDl 



Tlie OoBto-coracoid Blembrane fills the space between the clavicle and pectoralis 
minor muscle and covers tlie axillary vessels and nerves. The membrane is ' 
attached to clavicle, sheath of subclavius muscle, first rib, coracoid process, and 
minor pectoral muscle. It is pierced by the cephalic vein, anterior thoracic nerves, 
and acromial thoracic vessels. The part of the membrane extending from the first ■ 
rib to the coracoid process is called the costo-cnraeoid ligament. 

The Serratna Magnns Uuscle. Oriijin: Outer surtice of eight or ntuc Hbs. 
Inmrlton: Anterior lip of vertebral border of scapula. Action: To draw verte- 
bral border of scapula forward. Si/nerr/ixt: Pectoralis minor. Anlaffotiisl: Tra- 
pezius. jVerre : Posterior thoracic, from brachial plexus above clavicle. Arteries : 
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Intercostals. Nerve : The posterior thoracic from fifth, sixth, and seyenih cervi- 
cal nerves, at their emergence from the intervertebral foramina. The nerve passes 
behind the brachial plexus and axillary vessels, and as it lies on the serratus 
magnus muscle, gives branches to each digitation thereof. 

The Biceps Muscle has two heads (short and long). Origin of short head : Apex 
of coracoid process, with coracobrachialis. Origin of long head: Supraglenoid 
tubercle above glenoid cavity. Insertion: Bicipital tuberosity of radius and deep 
fascia of forearm. Action: Flexion of forearm. Synergists: Brachialis anticus 
and supinator longus. Antagonist: Triceps. Nerve: Musculocutaneous. Artery: 
Brachial. The bicipital fascia, extending from the inner side of the tendon of 
biceps, opposite bena of elbow, crosses brachial vessels and blends with the deep 
fascia of upper and inner forearm region. 

The Ooracobrachialis Muscle. Origin : Apex of coracoid process. Insertion : 
Middle third of humerus, inner border. Action : Adduction and flexion of 
humerus. Synergist : Pectoralis major. Antagonists : Infraspinatus and teres major. 
Nerve : Musculocutaneous, from outer cord of brachial plexus. Artery : Acromial- 
thoracic and brachial. This muscle is pierced by the musculocutaneous nerve. 

Brachialis Anticus Muscle. Origin : Lower half of internal and external sur- 
faces of humerus. Insertion : Coronoid process of ulna. Action : Flexion of 
forearm. Nerve : Musculocutaneous, from outer cord of brachial plexus. Artery : 
Brachial. Synergists : Biceps and brachio-radialis. Antagonist : Triceps. 

The Deltoid Muscle. Origin : (1) Outer third of clavicle ; (2) outer border of 
acromion process ; (3) lower lip of scapular spine. Insertion : Outer surface of 
humerus in lower part of upper third. Action : Abduction, extension, and exter- 
nal rotation of humerus. Synergists : Supraspinatus, infraspinatus, teres minor. 
Antagonists : Pectoralis major, subscapularis. Nerve : Circumflex, from pos- 
terior cord of brachial plexus. Arteries : Acromial-thoracic, anterior and posterior 
circumflex. 

The Teres Minor Muscle. Origin : (1) Upper two-thirds of axillary border of 
scapula ; (2) adjacent intermuscular septa. Insertion : Greater tuberosity of hu- 
merus and capsule of shoulder-joint. Action : External rotation. Synergist : 
Infraspinatus. Antagonists : Subscapularis and pectoralis major. Nei've : Cir- 
cumflex. Artery : Posterior circumflex. 

(The Quadrilateral Space is bounded externally by neck of humei*us ; internally 
by long head of triceps ; above by teres major behind and subscapularis in front; 
below by teres major and latissimus dorsi. See page 134.) 

The Supraspinatus Muscle. Origin : (1) Inner two-thirds of supraspinous fossa; 
(2) spine of scapula and supraspinous fascia. Insertion : Greater tuberosity of 
humerus and capsule of shoulder-joint. Action : Abduction. Synergist : Del- 
toid. Antagonists : Pectoralis major and subscapularis. Nerve : Suprascapular, 
from brachial plexus (above the clavicle). Artery : Suprascapular. 

The Infraspinatus. Origin : (1) Infraspinous fossa, inner two-lhirds ; (2) spine 
of scapula ; (3) fascia and intermuscular septum, between it and tereal muscles. 
Insertion : Greater tuberosity of humerus. Action : External rotation. Syner- 
gist: Teres minor. Antagonists: Subscapularis and pectoralis major. Nerve: 
Suprascapular. Artei^y : Suprascapular. 

The Suprascapular Nerve arises from the upper trunk of the brachial plexus and 
passes beneath the trapezius muscle through the suprascapular notch. Distribu-- 
turn: To supraspinatus and infraspinatus muscles, to shoulder- joint; gray rami 
communicantes. 

The Suprascapular Artery arises from thyroid axis of the subclavian, passes 
behind and parallel to the clavicle, beneath the omohyoid muscle to the supra- 
spinous fossa. It does not pass through the suprascapular notch with the supra- 
scapular nerve, but crosses the transverse scapular ligament. The suprascapular 
artery anastomoses with the acromial-thoracic, posterior circumflex, subscapular, 
and posterior scapular arteries, and is attended oy one or two veins, whose tribu- 
taries correspond to branches of the artery, in number and location. 



THE NERVES. 

The Musculocutaneous Nerve is a branch of the outer nord of the brachial pie; 

It pieR^s cordcobrachialifi, lies between biceps aud brachialis anlicus, and becomes I 

cutaneous above elbow to outer side of biceps tendon. There are two nerves for | 

biceps, one for each head. The nerve to cnracobrachialis ninscle is given off near | 

origin of this muscle The cutaneous ijranch is distribnted to skin of front and ( 

outer part of forearm. The humerus, elbow, and greater part of the brachialis t 
auticus are snpplied bv this nerve. 

The Circumflex Nerve, a branch of the posterior cord of brachial plexus, supplies I 

deltoid, teres raiunr, slioulder-joiut, and integument over lower two-thirds of del- J 

toid. It gains poslenor part of arm through quadrilateral space with posterior j 
cir<'nmflex vessels. The posterior circiiuiHex artery is a branch of theasillary and 




has two veaffi comites. The anterior circumflex artery, smaller than the posterior, 
is a branch of the axillary ; it passes beneath the coraco brachialis and the short I 
head of biceps to the bicipital groove, whence its branches proceed to the shoulder- J 
joint and head of the humerns. 



AXILLARY SPACE. 

The Axillary Space (analysis, Fig. 75). Tlie apex, the highest part of the space, 
is bounded by the first rib, clavicle, and superior border of the scapula. The ] 
axillary ve.'^.sels and brachial plexus of nerves pass through it. The apex is 
passage connecting root of neck with axillary space. The base of axillary spaoe I 
IS the lowest part. It corresponds to the hollow under the arm. The base la ] 
composed of hairy skin, 8n])er6cial and deep fasciio. The deep fascia of the j 
base is the axillary fascia. The structures forming axillary base extend from [ 
lower margin of pectoralis major to latisstmus dorsi and teres major musclea. i 
The anterior boundary is formed by skin, superficial fascia, pectoral fascia, 
pectoralis major muscle, pectoralis minor muscle, costo-coracold membrane, and 
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' Biibclavius luusole. Tlie posterior boundary ia formed by ihe stib^cspiikriti. lalis- 

I Bimus (iorsi, nnil teres tiiajar muscles. Tbe iiiDer boiiudary is furnied by Hr^it 

\ four ribs, their intercostal muscles, aud a jwrlioii of tlie scrratus magnus musclt?, 

[ The external bouudary is uarrow and formt'd by the huniprus, bicejis. and coraco- 

braehialis muscles. Vonlenia : (1) Axillary arkry und ils brauches ; (2) axillary 

vein and \\& tributaries; (3) brachial j>l«xus aud its branches; (4) intercoslo- 

faumeral nerve (the lateral cutaneous branch of second intercostal) distributed to 

bkiii of arm ; (5) ten or twelve lymphatic glands, which surround the axillary 

vessels. These vessels, mrves, and glauds are bound togclher by coniiecCivc 

[■ tissue, witbiu which is more or less fat. (See Gray's Analowy.) 

AXILLARY ARTERY. 

The Axillary Artery, si cDntiuunUon of the jiubclaviau, begins at (lie oilUt 
jorilt-r of ihe tirst rib and ends at the base of the axillary space. Tlje nrliTv has 




IthriH.' stages — first, second, and third. The first stage extends from the outer 
Bbunler of tbe first rib to the upper border of the pectoralis minor muscle. The 
Bfienjud stage is b?ueatb the pectoralis minor. The third stage extends from the 
I, lower border of tlie pectoralis minor to the base of the axillary space. 
I The Axillary Vein has the same course and stages as the artery. It lies internal 
■ to aud partially obscures the artery. It begins at the base of the axillary space 
\%% a continuation of the basilic vein and ends in tbe subelavifin vein. Ils Iribu- 
I'taries oorri.>s|i<ii]d in (he main to tbe brandies of the artery. (See Gcrrish.) 
I BelatiouB of Axillary Artery (suiiL'rficial, internal, external, aud jiosteriur). 1. 
|£upLTticial : Skin, siipcrfioial and deep fasdar, pectoral muscles, costo-conicoid 
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membrane, clavicle, subclaviiis muscle, external anterior thoracic nerve, cephalic 
vein, acromial-thoracic vessels, and inner head of median nerve. 2. Internal : 
Axillary vein, inner cord of brachial plexus, ulnar, and internal cutaneous 
nerves. 3. External : Coracobrachialis muscle, brachial plexus, median and 
musculocutaneous nerves. 4. Posterior: Subscapularis, teres major, latissimus 
dorsi, first intercostal space, second and third serrations of serratus magnus, 
posterior thoracic nerve, internal anterior thoracic nerve, musculospiral and 
circumflex nerves. 

The branches of the axillary artery are: 1. The superior thoracic (from first 
portion), which passes between the pectoral muscles (to side of the chest), to both 
of which it is distributed. 

2. Acromial thoracic (from first portion), which courses to upper border of the 
minor pectoral muscle, dividing into acromial, thoracic, and humeral branches for 
distribution in these respective regions. 

3. Long thoracic (from second portion), which courses along the lower border 
of the minor pectoral muscle to axillary and mammary glands and contiguous 
regions. 

4. Alar thoracic (from second portion), which pass to the axillary space for the 
supply of the axillary connective tissue and axillary glands. 

5. Subscapular (from third portion), which passes along the subscapularis 
muscle to the posterior wall of the axilla, deltoid, triceps, infraspinatus, and latis- 
simus dorsi. 

6. Anterior circumflex (from third portion), which passes beneath the coraco- 
brachialis and short head of the biceps muscle to the head of the humerus and 
shoulder-joint. 

7. Posterior circumflex (from third portion), which, passing through quadrilat- 
eral space with the circumflex nerve, is distributed to the deltoid muscle. {See 
p. 134.) 

BRANCHES OF BRACHIAL PLEXUS. 

Dissection. The brachial plexus has been described on page 131. It now becomes neces- 
sary to dissect its branches of distribution. The following order is advised : 1. Consult 
Fig. 76 and find the name and location of the particular nerve. 2. Dissect the nerves in the 
order given below ; first, those derived from the outer cord (three) ; second, those derived 
from the inner cord (five) ; third, those derived from the posterior cord (three). 3. Study the 
relation of median, ulnar, circumflex, and musculospiral to the axillary artery. 4. Trace 
the musculocutaneous through the coracobrachialis muscle and the circumflex through the 
quadrilateral space. 5. Associate nerves and arteries in the following cases : (a) The median, 
with the brachial ; (b) the ulnar (above the elbow), with the inferior profunda; (c) the mus- 
culospiral, with the superior profunda ; (c/) the radial, with the radise; (e) the ulnar (below 
the elbow), with the ulnar; (/) the circumflex, with the posterior circumflex. 

The three cords of the brachial plexus give off the following branches below the 
clavicle : 

The outer cord. 1. External anterior thoracic, which crosses the axillary ves- 
sels, pierces the costo-coracoid membrane, and supplies the pectoralis major, form- 
ing communication with the internal anterior thoracic nerve. 

2, Musculocutaneous, which i>erforatcs the coracobrachialis, passes between the 
biceps and brachialis anticus to the muscles of the front of the arm, humerus, 
elbow-joint, and skin of the anterior part of the forearm. 

3. CJuter head of the median nerve, which unites with the inner head (from 
inner cord) for the supply of (a) all muscles of front of forearm, except flexor 
carpi ulnaris and inner half of flexor profundus digitorum) ; {b) all muscles of 
ball of thumb (except adductor pollicis and inner head of flexor brevis pollicis) ; 
(c) the two outer lumbrical muscles ; (d) skin of palmar surface of thumb, index, 
middle, and radial half of ring finger ; (e) articular branches to certain joints. 

The inner cord. 1. Inner head of the median nerve, which unites with the 
outer head. (See above.) 
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2. InterDal anterior thoracic, which passes (between axillary artery and vein) 
(a) to the under surface of the pectoralis minor ; (6) through the costo-coracoicl 
membrane to the pectoralis major muscle. 

3. Internal cutaneous, which passes downward (internal to brachial artery), 
pierces the deep fascia, with basilic vein, in middle third of arm, and is distrib- 
uted (a) to the skin covering the biceps ; (6) to the skin of the anterior and poste- 
rior surfaces of the forearm on the ulnar side. 

4. Lesser internal cutaneous (Wrisberg), which passes behind and internal to 
the axillary vein, and along brachial artery to the middle of the forearm, where 
it pierces the deep fascia and is distributed (a) to the skin of the back of the 
lower third of the arm ; (h) to the skin over the olecranon process and inner 
condyle. 

5. Ulnar, which passes along the inner side of the axillary and brachial arteries 
to the middle of the arm, where it crosses the inner head of the triceps and pierces 
the internal intermuscular septum ; thence it descends between the olecranon 
process and internal condyle (with the inferior profunda artery), passes between 
the two heads of the flexor carpi ulnaris to the forearm, and is distributed (a) to 
the flexor carpi ulnaris and ulnar half of the flexor digitorum profundus ; (6) to 
the adductor pollicis and ulnar head of the flexor brevis pollicis ; (c) to the 
adductor transversus and obliquus pollicis ; (d) to the two ulnar lumbricals ; (e) 
to all the interossei muscles of the hand ; (/) to the integument of the little 
finger and ulnar side of the ring finger, dorsally and |)almarly. 

The posterior cord. 1. Three subscapular nerves (upper, lower, and middle), 
distributed as follows : (a) the upper, to the subscapularis muscle ; (h) the lower, 
to the teres major ; (c) the middle, to the latissimus dorsi. 

2. Circumflex nerve, which passes through the quadrilateral space (with the 
posterior circumflex artery) to (a) deltoid and teres minor muscles; (6) skin cover- 
ing the lower two-thirds of the deltoid muscle ; (c) skin covering the long head 
of the triceps. 

3. Musculospiral, which passes behind the axillary and upper part of the bra- 
chial arteries, thence through the musculospiral groove (on the posterior surface 
of the humerus) with the superior profunda artery to the following distribution : 
(a) triceps ; (6) muscles of radial and posterior parts of the forearm ; (c) skin 
of posterior part of the arm, forearm, and hand. 



BRACHIAL ARTERY. 

The Brachial Artery begins at the lower border of the tendon of the teres major 
(as a continuation of the axillary) and ends at the bend of the elbow in the radial 
and ulnar. The artery is attended by two veins, which lie one on each side 
of the artery, and unite just above the lower margin of the tendon of the latis- 
simus dorsi to form the axillary vein. With the exception of the nutrient, 
branches of the axillary vein correspond in number and location to those of the 
artery. 

Relations : The brachial artery (with its two venae comites) has the following rela- 
tions : Anterior : Integument, superficial fascia, deep fascia. Posterior : Triceps 
muscle, musculospiral nerve, superior profunda artery, coracobrachial is insertion, 
brachialis anticus muscle. External : Median nerve, coracobrachialis and biceps 
muscles. Internal : Internal cutaneous nerve, ulnar nerve, median nerve, below, 
and basilic vein in the upj)er half. 

The brachial artery has the following branches : 

1. Superior profunda (from the inner and back part), which passes between the 
inner and outer heads of the triceps with the musculospiral nerve, to the fol- 
lowing distribution : (a) anterior and posterior articular ; (ft) nutrient to humerus ; 
(c) muscular branches to trice])s. 
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2. Nutrient (middle of arm), which passes through the nutrient canal of the 
humerus to the medulla of the shaft of this bone, anastomosing with the periosteal 
arteries. 

3. Inferior profunda (below middle of arm), which accompanies ulnar nerve^ and 
anastomoses with the anterior and posterior ulnar recurrent arteries. 

4. Anastomotica magna (two inches above elbow), which crosses the brachialis 
anticus and is distributed to the triceps, and anastomoses with the anterior and 
posterior ulnar recurrent, superior, and inferior profundse. 

5. Muscular branches (three or four) are given off in its course to the biceps, 
coracobrachialis, and brachialis anticus. 



CHAPTER IX. 



CUTANEOUS VEINS AND NEBVES OF UPPER EXTREMITY— ANTERIOR 
REGION OF FOREARM. 

Dissection, Identification. Remove the integument, as indicated in Fig. 77. Be guided by 
the illujitrations and text ia identifying the structures found. When dissecting the nerfee and 
vessels, divide the connective tissue surrounding the same in the direction of the main trunk 
and its branches. Do not use the scalpel in developing the branches of vessels and nerves. 

Snperilcial Fascia. Identify (l) by its location immediately beneath the integument and 
a variable amount of fat in its meshes ; (2) by the free mobility it confers on the skin (except 
in the soles and palms); (3) by the presence of a large number of cutaneous arteries, veins, and 




->. Dlnseelion of 
tihiiulder and Arm. 



-.'. head of Elbow. 



Deep Fascia. Identify (1) by its location beneath the superficial fascia ; (2) by iU attach- 
ment to the brmy eminences about the elbow and wrist, and formation of the septa and sheaths ; 
(8) by the aponeurotic expansion it receives from bice|>s, triceps, and brachialiji anticus; (4) 
by continuity with the anterior annular ligament at the wrist. 

Ontaneotu Veins. Identify by its location in the superficial fascia. To make a thorough 
study of these structures on the cailaver, turn to the proper illustration (Fig. 80) and seek the 
name of a given vein; then find this name in the first column of the table of cutaneous veins 
on ^age 155. In the second, third, and fourth columns study their source, course, and distri- 
bution, respectively. 
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Cutaneous Nerves. Identiry (1) by their diBtributiou to skin ; (2) by tliHi pussuge through 
I nerluratious in Uie deep fasL'ia aud their locution \a the deep layer ot' llie suiierlicial Tiisuin. 
L Diudy their sDUrce, course, and distribution by the illuBlmtions tind the tubfe of cuLimeoii? 
I nerves (figs. 81, 82), the same oa the veins ftre'atudied. 
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Antsrior AnnMlttr Ligament. Ideatity (1) by its locatioD oa the front of the carpus, with 
firm atiacbments h> the carpal bones ; (i) by iti continuity with the palmar fascia below and 
the <leep fascia of the forearm above ; (3) by the presence beneath it of the median nerve, 
ilexor of thumb, and fle^iors of the fingers beneath. 




Uic nyjiet extremity. {Uriy. 



CXITASEOUS VEINS ASD NERVES OF UPPER EXTREMITY. 




Fibrous Sheaths (ligiimpntn vnginnlh 

i>r the fingers ;) 2) by th 
torum inverlc'l ly n -ym 



■specu lUuRisH alter W 



■alle.) the thei-a. iFig. 84.) 
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The Oommon Tendon. Thin is identified hy its Altachiuent to the inuer humeral cnndrle. I 
It gives partial origin to the pronator radii tereti, flexor carpi radialis, paluinris longus, flexor! 
^iublimia digitoruni^ iind flexor carpi ulnaris. 




W. Keillir.) 



Pronator Radii Teres. Identify (I) b; its insertion into the middle of the outer surface of;| 
the riidiii'' ; (2) liv iIk' iivo huuds, lietween which the median nerve gnins Ilie furenrm. 

Flexor Ottrpl Radialis. Idoulify (I) by its parage through a gronve ia the m trajier.iuoi X 
and iiisertiou into the basM of the second and third metacarpals; (2) by its adjacency to tUt^l 

radial srtcry. 
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Palmaris Longns. Identify (1) by its insertion into the anterior annular ligament and 
palmar fascia; (2) by its delicate tendon (sometimes absent) in the mid-line of the lower part 
of the forearm. 

Flexor Sablimis Digitomm. Identify (1) by its four terminal tendons slit and transmitting 
the four corresponding tendons of the flexor profundus digitorum ; (2) by its insertion into the 
sides of the second phalanges. 

Flexor Oaxpi Ulnaris Identify (1) by its location on the ulnar side of the forearm; (2) 
by its insertion into the pisiform and adjacent bones ; (3) by the adjacency of the ulnar artery 
and nerve. 

Flexor Proftrndus Digitorum Identify (1) by its origin from the ulna and interosseous 
membrane; (2) by its division into four tendons, which pass through the slits in the corre- 
sponding tendons of the flexor sublimis digitorum 

Flexor Longns Pollicis. Identify (1) by the origin from the anterior surface of the radius ; 
(2)by its insertion into the base of the distal phalanx of the thumb. 

Pronator Quadratns. Identify by its quadrate shape and its location on the anterior sur- 
face of the lower fourth of the radius and ulna. 

Supinator Brevis. Identify (1) by its extensive origin from the outer condyle of the hu- 
merus and adjacent structures ; (2) by the posterior interosseous nerve passing to the back of 
the forearm between the upper and deep parts of the muscle. 

Oubital Fossa Identify (I) by its location at the bend of the elbow ; (2) by the presence 
of the brachial, ulnar, radial arteries, median nerve, tendon of biceps, and cutaneous veins 
and nerves*. (Figs. 79, 80. 81.) 

Median Nerve. Identify (I) by its location to the inner side of the brachial artery in the 
cubital fossa; (2) by its location beneath the flexor sublimis digitorum in the forearm ; (3) by 
its location beneath the anterior annular ligament with the flexors of the thumb and fingers. 

Ulnar Nenre. Identify (I) by its location between the two heads of the flexor carpi ulnaris ; 
(2) by its location in the ulnar groove (with the ulnar vessels), between the flexor carpi ulnaris 
and the flexor sublimis digitorum. 

Badial Artery. Identify (1 ) by its origin in the cubital fossa (from the bifurcation of the 
brachial) with the ulnar ; (2) by its location in its course downward on the tendon of the biceps, 
supinator brevis, flexor sublimis digitorum, pronator radii teres, flexor longus pollicis, pronator 
quadratus, and radius. 

Ulnar Artery. Identify (1) by its origin in the cubital fossa from the brachial with the 
radial ; (2) by its course in the upper third of ihe forearm beneath all the muscles arising 
from the inner humeral condyle (except the flexor carpi ulnaris) ; (3) by its course in the lower 
two-thirds of the forearm in the ulnar groove with the ulnar nerve. (See Ulnar Nerve, p. 164.) 

Superficial Palmar Arch. Identify (I) bv its source from the ulnar artery near the pisi- 
form bone ; (2) by its arched course across the palm and location beneath the skin, fascia, 
palmaris brevis, palmar fascia, and resting on the flexor tendon of the fingers (Fig. 78); (3) 
ty its distribution to all the digits except the thumb and radial side of the index ; (4) by its 
anastomosis on the radial side of the anterior ligament, with the superficialis volae of the 
radial artery. 

Deep Paunar Arch. Identify (1) by its source from the radial artery and course between 
the heads of the first dorsal interosseous muscle, between the adductor and flexor brevis pol- 
licis ; across the bases of the metacarpal bones ; (2) by the anastomosis with deep branch of 
the ulnar artery. (Fig. 79.) 

Table op Cutaneous Veins of the Upper Extremity. (Fig. 80.) 

Name, Source. Course and Location. Destination, 

Dorsal plexus of Formed by veins from Located on the dorsum of Terminates in the radial, 
veins. the fingers. the hand, on the radial median, and ulnar veins. 

and ulnar sides. 
Anterior plexus Veins from the palm Located on the anterior Terminates in the median 
of vems. and thumb. part of the wrist. and anterior ulnar veins. 

Radial vein. Radial side of the dor- Along the radial side of the Joins the median cephalic 

sal plexus of veins. forearm to the outer side vein to form the cephalic 

of the tendon of the vein, 
biceps muscle. 
Posterior ulnar The ulnar side of the Back part of the ulnar sur- Is joined by the anterior 
vein. dorsal plexus. face of the forearm to ulnar vein at the inner 

the inner side of the in- side of the internal con- 
temal condyle. dyle, to form the com- 

mon median vein, which 
latter unites with the 
median basilic, to form 
the basilic vein. 
Anterior ulnar The anterior plexus of Anterior surface of the Joins the posterior ulnar 
vein. the veins. forearm, on the ulnar near the elbow, to form 

side. the common ulnar vein. 

Common ulnar Confluence of the ante- Upward on the inner and Joins the median basilic to 
vein. rior and posterior flexor part of elbow. form the basilic vein. 

ulnar veins. 



156 



A MANUAL OF DISSECTION, 



.Name. 
Median vein. 



Median basilic 
vein. 

Median cephalic 
vein. 

Basilic yeip. 



Source, 

The anterior plexus of 
veins on the front of 
the wrist. 



Bifurcation of median 
vein opposite the 
elbow. 

Biifurcation of median 
vein opposite the 
bencl of the elbow. 

Confluence of the com- 
mon, ulnar, and 
median basilic, near 
bend of the elbow. 



Cephalic vein. 



Confluence of median 
cephalic and radial. 



■ ■ Course and Location. 

Along the median front of 
the forearm to the bend 
of the elbow. 



Crosses the brachial and bi- 
cipital fasciae and in- 
ternal cutaneous nerves. 

In the groove between the 
biceps and supinator 
longus muscles. 

To the inner side of the 
biceps, internal to the 
brachial artery, and up 
to the middle third of 
the forearm. 

A (|;robve external to the 
biceps muscle; a second' 
groove between the pec- 
toralis major and deltoid 
musclep, with the de- 
scending branch of the 
acromial thoracic artery. 



Destination,'.. ■ 

Divides into the median 
cephalic and median 
basilic, which help form 
the cephalic aAd basilic 
veins respectively. 

Joins the common median 
vein to form the basilic. 

Joins the radial vein to 
form the cephalic vein. 

Perforates the deep fascia 
and joins the vena> 
comites of the brachial 
artery, to form the'axil- 
,1a ry vein. 

Crosses the first stage of 
the axillary artery and 
ends in the azillarv vein. 



Table of Cutaneous Nerves op the Upper Extremity. (Figs. 81, 82.) 



Nnuie. 
Suprasternal 



nerve. 



Supraclavicular 
nerve. 

Supra-acromial 
nerve. 



Circumflex nerve. 



Internal cutan- 
eous nerve. 



Lesser internal 
.cutaneous nerve. 



Intercosto- 
humeral nerve. 



Cutaneous branch 

of the musculo- 

' cutaneous nerve. 



Spinal Source, 

3d and 4th cervical, 
cervical plexus. 



3d and 4th cervical, 
cervical plexus. 

3d and 4th cervical, 
cervical plexus. 



5th and 6th cervical, 
brachial plexus, 
from posterior 
cord. 



8th cervical and 1st 
dorsal, brachial 
plexus, inner 
cord. 

1 st thoracic, brachial 
plexus, inner cord. 



Lateral cutaneous 
branch of second 
intercostal nerve. 
It does not divide 
as do the other cu- 
taneous branches 
into anterior and 
posterior divi- 
sions. 

5th, 6th and 7th cer- 
vical, from outer 
cord of brachial 
plexus. 



Course. 

Emerges between tlie sterno- 

mastoid and trapezius and 

crosses the clavicle and 

sternum. 
Emerges between the sterno- 

mastoid and trapezius and 

crosses the clavicle. 
Emerges between the stemo- 

mastoid and trapezius and 

crosses the clavicle. 

Passes through the quadri- 
lateral space and divides 
into anterior and posterior 
branches. 



Pierces the deep fascia with 
the basilic vein in the mid- 
dle third of the arm, and 
divides into anterior and 
posterior branches. 

Descends on the inner side of 
the brachial artery and 
pierces the deep fascia in 
the middle third of the arm. 

Perforates the external inter- 
costal muscle, crosses the 
base of the axillary space, 
and joins the lesser internal 
cutaneous. 



Diatribulion, 

To integument covering the 
upper half of the ster- 
num; to the sternoclav- 
icular joint. 

To the integument covering 
the pectoralis major as 
far down as the nipple. 

To the inteffument of the 
upper and back part of 
the shoulder ; to the 
acromio-clavicular joint. 

To the integument covering 
the lower two-thirds of 
the deltoid ; to shoulder- 
joint; motor to deltoid and 
teres minor muscles; skin 
over long head of triceps. 

To the integument of the 
inner part of the arm and 
forearm, as far as the 
carpus. 

To the integument of the 
back of the lower third 
of the arm; over the ole- 
cranon process ; in front 
of the internal condyle. 

To the integument of the 
upper half of the inner 
and back part of the arm. 



Perforates the coracobrach- To the integument over the 
iaiio, lies between the bi- anterior and posterior 



ceps and brachialis anticuM, 
pierces the deep fascia ex- 
ternal to the tendon of the 
biceps. 



radial regions of the fore- 
arm ana thenar emi- 
nence ; articular branch 
to the elbow ; gray ramus 
to humerus ; (motor to 
coraco-brachial, biceps, 
and brachialis anticus. ) 
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Name. Spinal Source. Course, Die'ributhii. 

CutaDeoXi» of the 8th cervical and 1st Pierces the deep fascia near To the integument of the 

': ulnai;. ' thoracic. the wrist. forearm above the wrist. 

Cu^nequ? palmar 8th cervical and 1st Lies on the ulnar artery. To the integument of the 

of'tlie ulnar. thoracic. palm corresponding to 

one-and-a-half fingers. 

Cutaneous dorsal 8th cervical and 1st Pierces the deep fascia about To the integument of the 

of the ulnar. thoracic. two inches above the wrist, dorsum of the hand, 

passes beneath the flexor wrist, little finger, and 

carpi ulnaris. the ulnar half of the 

ring finger. 
Cutaneous palmar 6th, 7th, and 8th Pierces the deep fascia above Integument of the palm 
of the median. cervical and 1st the annular ligament. corresponding to three- 
thoracic ; brachial and-a-half fingers ; to 
plexus. the skin over the ball of 

the thumb. 

Cutaneous digital 6th, 7th, and 8th Emerge from beneath the an- To integument of radial 

of the median. cervical and 1st terior annular ligament, in three-and a-half fingers. 

thoracic ; brachial course of median nerve, 
plexus. 

Cutaneous, inter- 6th, 7th, and 8th Passes through the axillary To integument of the pos- 

nal from the cervical from the space. terior part of the arm as 

musculospiral. brachial plexus ; far as the olecranon ; to 

posterior cord. the front of the elbow. 

Cutaneous, exter- 6th, 7th, and 8th Pierce the outer head of the To the pqsterlor. surface pf 

nal from the cervical from the triceps. the radial side of the 

musculospiral. brachial plexus; forearm ;. outer and an- 

posterior cord. terior surface of lower 

half of the arm. 
Radial, a branch 6th, 7th, and 8th To outer side of the radial To integument of the ball 
of the musculo- cervical from the artery beneath the supin- of the thumb; to dor- 
spiral, brachial plexus; ator longus. sum of the hand, and to 

posterior cord. < :three-and-a-half lingers 

dorsal! v. 

ANTERIOR ANNULAR LIGAMENT. (Figs. 83, 85.) 

The anterior annular ligament, a very strong, fibrous band, arches over the 
front of the carpus and aids this latter in forming an osseoligamentous canal for 
the median nerve and long flexor tendons of the thumb and fingers. It is 
attached on the ulnar side to the pisiform bone and unciform process of the unci- 
form bone; on the radial side to the trapezium and tuberosity of the scaphoid. 
On the ligament are the ulnar and median cutaneous nerve twigs, ulnar nerve, 
and vessels; beneath the same are two synovial bursa? — one for the flexor tendon 
of the thumb, the other for the two digital flexors. (Fig. 84.) The palmaris 
lonjjus and a part of the flexor carpi radialis are inserted into the outer surface, 
and the small muscles of the thumb and little finger arise therefrom. (Fig. 85.) 
The cavity beneath the anterior annular ligament consists of one compartment, and 
contains the following structures : flexor sublimis digitorum, flexor profundus 
digitorum, flexor longus pollicis, median nerve, and two synovial bursfe, disposed 
as previously stated. 

DEEP PALMAR FASCIA. 

The deep palmar fascia consists of a strong fibrous tissue coveriug the palmar 
surface of the hand. It has (1) a central portion; (2) two lateral portions. The 
central portion is far more dense than the lateral. It is attached above to the 
anterior annular ligament ; on the sides, to the lateral portions of the |)almar fascia ; 
below, it divides into four slips for the fingers. Each slip gives fibres (1) to the 
skin of the palm and fingers, which confer stability; (2) to the sides of the 
glenoid ligaments, at the metacarpophalangeal joints; and from these offsets are 
so disposed as to form short channels for the flexor tendons in front of the lower 
ends of the metacarpal bones, akin to fibrous sheaths that form diannels for the 
same tendons in the fingers. The intervals between the digital slips transmit the 
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digital vessels, Derves, and lurabrical muscles to the fingers. The palmar fascia 
sends fibrous processes through the superficial fascia to tlie skin, and on this 
depends the immobility of the skin of the palm when the fingers are extended. 
The lateral portions of the palmar fascia are thin, and cover the muscles of the 
little finger and ball of the thumb. 




LiaAMENTA VAOINALU. 

Fibrous sheaths for the flexor tendons are so attached to the mai^ns of 
the phalanges as to form osseo-aponeurotrc canals. These sheaths are very 




(GerMbh nflijr Tesnir.) 



strong opposite the middle of the first and second phalanges, but much thinot 
opposite the joints. Each sheath is liued by synovial membrane, wiiich 
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reflected onto the tendnua. The synovial aheatha For the teiiLloue of the tbtiiub 
and little tin^r are continuons with the two synovial bursEe beneath the 
anterior annular ligament: those for the intervening digits terminate in blind 
I eacfi near the metncurpuplmlangeiil arlicnlallone. (Fig. 84.) 

MUSCLES OF FRONT OF FOREARM (SUPERFICIAL GROUP). 

The Pronator Radii Teres, (tri^in of humeral head.- Internal condyle by the 
CDUiinon tendon anil Jntermiiaailar septa. Origin of ulnar htadi Corondid 




tprooeas. Insertion: Middle of outer surface of radius. Aclion: Pronation of 
Iradina, SyiifrgiMt : Pronator radii quadratits, located anteriorly just above tlie 
Kwrist, Anlar/oniits : Supinators, loiigua and brevis. Nei-ve: Median, from outer 
land inner cords nf the brai^liial plexus, Artrrien: Radial and nluar. 
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The Flexor Oarpi Badialis. Origin : Common tendon, from internal condyle of 
humerus, and deep fascia. Insertion : Bases of second and third metacarpal 
bones. This tendon passes through a groove in the os trapezium, external to 
the anterior annular ligament. Action : Flexion of carpus. Synergists : Flexor 
carpi ulnaris and pal maris longus. Antagonists : Extensor carpi radialis longior, 
extensor carpi radialis brevior, extensor carpi ulnaris. Nerve : Median. Artery : 
Eadial artery, a branch of the brachial. 

The Palmaris Longus. Origin : Common tendon from the internal condyle of 
the humerus and intermuscular septa. Insertion : Anterior annular ligament and 
palmar fascia. Action : Flexion of carpus. Synergists : Flexor carpi radialis 
and flexor carpi ulnaris. Antagonists : Three extensors of carpus. Nei-ve : 
Median. Artery : Kadial. 

The Flexor Sublimis Digitonun has two heads. Origin : (1) Internal condyle by 
the common tendon; (2) oblique line of the radius. Insertion: Sides of the 
second phalanges of the four fingers. These tendons are slit for the transmission 
of the tendons of the flexor profundus digitorum. Action : Flexion of the 
second phalanges. Synergists: Tendons of the flexor profundus. Antagonists: 
Extensor communis digitorum, extensor minimi digiti, extensor indicis. Nate: 
Median, from outer and inner cords of the brachial plexus. Artenes: Radial 
and ulnar. 

The Flexor Carpi Ulnaris has two heads, humeral and ulnar. Origin: (1) Com- 
mon tendon, from the internal condyle of the humerus; (2) olecranon process aud 
upper two-thirds of the posterior border of the ulna. The ulnar nerve passes 
between these two heads. Insertion : (1) Pisiform bone ; (2) unciform process of 
unciform bone; (3) base of fifth metacarpal bone. -4c<«on ; Flexion of carpus. 
Synergists: Flexor carpi radialis and palmaris longus. Antagonists: Three 
carpal extensors. Nerve: Ulnar, from inner cord of brachial plexus. This 
nerve is accompanied by the inferior profunda above the elbow and by the ulnar 
artery below. Artery : Ulnar. 

Internal " Oommon Tendon." The preceding five muscles — pronator radii teres, 
flexor carpi radialis, palmaris longus, flexor sublimis digitorum, flexor carpi ulnaris 
— arise by a common tendon from the internal condyle of the humerus. The 
muscles are often fused near the condyle, so that to individualize is a very difficult 
task in dissecting. 

MUSCLES OF FRONT OF FOREARM (DEEP QROUP). 

Flexor Proftindus Digitorum. Origin : (1) Upper three-fourths of the anterior 
and internal surfaces of the ulna and the interosseous membrane; (2) aponeurosis 
on the posterior border of the ulna, common to this muscle, the flexor caq)i 
ulnaris and extensor carpi ulnaris. Action: Flexion of the third phalanges. 
Synergists: Tendons of the flexor sublimis digitorum. Antagonists: Extensor 
communis digitorum, extensor minimi digiti, and extensor indicis. Nerves: Ante- 
rior interosseous, a branch of the median (to the radial half); ulnar nerve to 
uloar half of muscle. Artery: Ulnar. The four tendons of this muscle pass 
through slits in the four corresponding tendons of the flexor sublimis aigi- 
torum. 

The Flexor Longus Pollicis. Origin : (!) Anterior surface of the radius below 
the oblique line; (2) occasionally from the coronoid process of the ulna. Inser- 
tion : Base of the distal phalanx of the thumb. Action: Flexion of the distal 
phalanx of the thumb. Synergist: Flexor brevis pollicis. Antagonists: Exten- 
sor longus pollicis, extensor brevis pollicis, extensor ossis metacarpi pollicis. 
Nerve : Anterior interosseous, a branch of the median. Arterien : Anterior 
interosseous and radial. 

The Pronator Quadratus. Origin : Anterior surface of the lower fourth of the 
ulna. Insertion: Anterior surface of the h)wer fourth of the radius. Action: 
Pronation of the radius. Synergist : Pronator radii teres. Antagonists : Supi- 
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nator loDgus and supinator brevis. Netve : Anterior interosseous, a braucii of 
the median. Artery: Anterior interosseous. 

The Supinator Brevis. Origin: (1) External condyle of the humerus; (2) 
external lateral ligament; (3) orbicular ligament of the radius ; (4) oblique line 
of the ulna ; (5) a triangular depression in front of the oblique line of the ulna ; 
(6) aponeurosis covering the muscle. Insertion : Oblique line, tuberosity and 
back of the inner part of the neck of the radius. Action : Supination of forearm. 
Synergist : Supinator longus. Antagonists : Pronator radii teres and pronator 
quadratus. Nerve : Posterior interosseous, a branch of the musculospiral, found 
between the superficial and deep layers of the supinator brevis muscle. 

SMALL MUSCLES OF THE HAND. 
Muscles of Radial Region. 

Adductor Pollicis. Origin : Anterior annular ligament, tuberosity of the scaph- 
oid bone, ridge of the trapezium. Insertion : Radial side of the base of the nrst 
phalanx of the thumb and tendon of the extensor longus pollicis. Nei^^^e : Median. 
Action: Abduction of the metacarpal bone. 

Opponens Pollicis. Origin: Anterior annular ligament and the ridge on the 
trapezium. Insertion : Radial side of the metacarpal bone of the thumb. Nerve : 
Median. Action : Metacarpal flexor. 

Flexor Brevis Pollicis. Origin: Anterior annular ligament, first, metacarpal 
bone, and tendon of the extensor longus pollicis. Insertion: Base of first phalanx 
of the thumb, internal and external. Nerves : Median and ulnar for outer and 
inner heads, respectively. Action : Flexion and adduction of first phalanx. 

Adductor Obliquus Pollicis. Origin: Os magnum, bases of second and third 
metacarpals, anterior carpal ligament, sheath of the tendon of the flexor carpi 
radialis. Insertion : Base of first phalanx of the thumb and flexor brevis pollicis. 
Nerve : Ulnar. Action : Adduction of the metacarpal bone of the thumb. 

Adductor Transversus Pollicis. Origin: Lower two-thirds of the metacarpal 
bone of the middle finger. Insertion : Base of the first phalanx of the thumb with 
adductor and flexor brevis pollicis. Nerve: Ulnar. Action: Adduction of the 
metacarpal bone. 

Muscles of Ulnar Region. 

Palmaris Brevis. Origin : Anterior annular ligament and palmar fascia. Inser- 
tion: Skin of inner part of the palm. Nerve: Ulnar. Action: Adduction. 

Abductor Minimi Digiti. Origin : Pisiform bone and tendon of the flexor carpi 
ulnaris. Insertion: Base of the first phalanx of the little finger and extensor 
minimi digiti. Nerve: Ulnar. Action: Abduction of the little finger. 

Flexor Brevis Minimi Digiti. Origin : Anterior annular ligament and unciform 
process of unciform bone. Insertion : Base of the first phalanx of the little finger. 
Nerve: Ulnar. Action: Flexion of the little finger. 

Opponens Minimi Digiti. Origin: Anterior annular ligament and unciform 
process of unciform bone. Insertion: Metacarpal bone of the little finger. 
Nerve: Ulnar. Action: Flexion of the little finger and metacarpal bone. 

Muscles of Palmar Region. 

The Lumbrical Muscles are four in number. They arise from the tendons of the 
flexor profundus digitorum and are inserted into the tendons of the extensor com- 
munis digitorum. 

First and Second Lumbricals. Origin: Radial side and palmar surface of 
the flexor profundus digitorum tendons to the index and middle fingers. Inser- 

11 
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Hon: Extensor commuDis tendons of the index and middle fingers. Nerve: 
Median. 

Third and Fourth Lumbricals. Origin : Contiguons sides of the middle and ring 
and ring and little fingers, respectively. Insertion : Extensor communis tendons 
of the ring and little fingers. Nert^ : Ulnar. 

The dorsal interossei are four in number : 

First Dorsal. Origin : Upper half of the ulnar border of the first metacarpal 
bone and radial border of the second metacarpal bone. Insertion : Radial side of 
the base of the first phalanx of the index finger and tendon of the extensor com- 
munis digitorum of the index finger. 

The Second, Third, and Fourth Dorsal Interossei arise from the adjacent sides of 
the second and third, third and fourth, fourth and fifth metacarpal bones, 
respectively, and are inserted into the corresponding tendons of the extensor 
communis digitorum. Nerve : Ulnar. 

Palmar Interossei. There are three palmar interossei muscles. The first arises 
from the ulnar side of the second metacarpal and is inserted into the base of the first 
phalanx of the index finger and extensor communis digitorum. The second arises 
from the radial side of the fourth metacarpal bone, and is inserted into the base of 
the first phalanx of the ring finger and extensor communis digitoium. The thiid 
arises from the radial side of the fifth metacarpal bone, and is inserted into the 
radial side of the base of the first phalanx of the little finger. 

Action of the Lumhncal and Interossei Muscles. ** The palmar interossei adduct 
the fingers to an imaginary line drawn longitudinally through the centre of the 
middle finger. The dorsal interossei abduct the fingers from that line. In ad- 
dition to this the interossei, in conjunction with the lumbricals, flex the first 
phalanges at the metacarpophalangeal joints, and extend the second and third 
phalanges, in consequence of this insertion, into the expansion of the extensor 
tendons. The extensor communis digitorum is believed to act almost entirely on 
the first phalanges." — Gray's Anatomy, 

CUBITAL FOSSA. 

The cubital fossa is a depression on the flexor surface of the elbow ; its analyj?is 
is given below, as follows : Roof, formed by skin and fascia ; floor, formed by 
brachialis anticus and supinator brevis ; superior border, formed by an imaginary 
line extending from condyle to condyle ; outer border, formed by brachio- 
radialis (supinator longus) ; inner border, formed by pronator radii teres. Con- 
tents : (1) Brachial artery and veins ; (2) radial artery ; (3) ulnar artery ; (4) 
tendon of biceps ; (5) median nerve ; (6) musculospiral nerve ; (7) radial 
recurrent artery ; (8) ulnar recurrent artery ; ^9) common interosseous artery. 
Order of contents: (1) Brachial artery; (2) to inner side of artery, the median 
nerve ; (3) to outer side of artery, the tendon of the biceps ; (4) to outer side of 
tendon of biceps, the musculospiral nerve (deeply located between the brachialis 
anticus and supinator longus), dividing into the radial and posterior interosseous 
nerves. Also muscular branches are given oflF to the pronator radii teres and 
supinator longus by the median and musculospiral nerves, respectively. 

MEDIAN NERVE. 

The median nerve arises by an inner and an outer head from the inner and 
outer cords of the brachial plexus, respectively. The main course of the nerve 
is with the brachial artery and its venje comites. In the upper part of its course 
the nerve is external ; in the middle, on ; and in the lower, internal to the artery. 
The nerve passes into the forearm between the two heads of the pronator radii 
teres, and gives off the following branches: 
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(1) Muacular (near elbow) (a) to pronator radii teres, flexor carpi radtali.", pa 
maris longus, and flexor siiblimis digitorum ; (2) muscular (6) [anlerior interoi 
aeowi) to flexor longiu pollicis, pronator qiiadratua, and radial half of the flexor 
profundus diglCortmi ; (3) muscular (c) to first and second lumhricals, abductor 
pollicis, opponens pollic'i^, and outer head of the flexor brevis pollicis ; (4) palm' 




cutaneous to skin of ball of the thumb and of the palm, oorreapondlng to ihret^ :iiid 
oue-halF Augers on radial side of the hand ; (o) digital culanmis to inlegtiment nf I 
palmar sur^ce (and also about the nails) of the thumb, index, middle and radial [ 
lialf of ring finger ; (6) (<f) arlicular, to rlbow, radio-uloar, radifiearpal, earpnl, J 
car(>o- metacarpal, metacarpophalangeal and interphalangeal articiilulions. 



■^-SfSimir ffr-tiv^ 



ULNAR NERVE. 



The ulnar nerve is from the Inner cord of the brachial plexus. It lies to the 
ulnar side of the brachial artery, but in the middle of the arm it diverges from 
ihif- vessel to roach the interval between the olecranon process and the internal i 
fuudvle. It reaches the forearm between the two heads of the flexor carpi f 




SuperficJ&l imlnur 



uluaris, and iu the up|>er third joins tlie ulnar artery, lying to its ulnar side. 
The nerve crosses the anterior annular ligament, internal to the pisiform bone, 
and divides into miperliLial and deep palmar branches. 

Branches of the THnar Nerve. (1) J/iotcuAir (near elbow) to (u) flexor carpi ' 
uhiaris, (6) ulnar half of flexor profumhis digitorum ; (2) museular (deep [)almar) 
In abductor minimi digitt, flexor brevis miuinii digit!, oppouenH minimi digiti, 
abductor transvcrnu-i and obliqtiiis pollicis, inner head of fle.sor brevis pollici»i, 
the two ulnar liinibricales, and all tlio interosseous musclcH of the hand ; (H) cuta- 
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neotis (middle third of forearm) to skin of lower aud anterior third of forearm 
and wrist ; (4) cutaneous (lower third of forearm) to wrist and palm^ correspond- 
ing to the little finger and ulnar half of the ring finger ; (6) cutaneous (digital) to 
skin of little finger and ulnar half of the ring finger ; (6) cutaneous (dorsal) to 
skin of dorsal surface of the little finger and adjacent part of the ring finger ; (7) 
articular^ to elbow, medio-carpai, radiocarpal, carpo-metacarpai, metacarpophal- 
angeal, and interpbalangeal articulations. 



RADIAL ARTERY. 

The radial artery begins just below the bend of the elbow, at the bifurcation 
of brachial, and ends in the deep palmar arch in the palm of the hand. It is accom- 
panied by two vense comites. The radial artery is found, then, in the forearm, 
wrist, and hand, and has the following relations in the forearm : Internally, 
the pronator radii teres and fliexor carpi radialis; externally, the supinator longus 
and middle third of radial nerve; anteriorly, the integument, superficial fascia, 
deep fascia, and supinator longus ; posteriorly, the tendon of the biceps, the 
supinator brevis, flexor sublimis digitorum, pronator radii teres, flexor longus 
pollicis, pronator quadratus, and radius. At the wrist, the radial artery lies on 
the scapnoid, trapezium, and external lateral ligament, and is beneath the 
extensor tendons of the thumb, branches of the radial nerve, and certain 
cutaneous veins. In the hand, the artery passes (1) between the heads of the 
first interosseous muscle ; (2) across the palm to the base of the fifth metacarpal 
bone, where, by inosculating with a communicating branch of the ulnar artery, 
it forms the deep palmar arch. The deep arch lies on the proximal ends of the 
metacarpal bones and interossei muscles, and is covered by integument, superficial 
fascia, palmar fascia, flexor sublimis digitorum, flexor profundus digitorum, 
lumbricales, flexor brevis minimi digiti, opponens minimi digit!, and adductor 
obliquus pollicis. 

Branches of Radial Artery. Radial recurrent ; muscular ; anterior carpal ; 
superficialis volse ; posterior carpal ; metacarpal or first dorsal interosseous ; dor- 
salis pollicis; dorsalis indicis; princeps pollicis; radialis indicis ; superior per- 
forating; palmar interosseous, three or four in number; palmar recurrent ; deep 
palmar arch. (See Dr. Shaw's table of arteries.) 



ULNAR ARTERY. 

The ulnar artery arises at the bifurcation of the brachial, a little below the 
bend of the elbow, and ends on the anterior annular ligament (just internal to the 
pisiform bone), in superficial and deep palmar branches. Between these two 
points the artery has the following relations : Anteriorly, the superficial flexor 
muscles, median nerve, superficial fascia, deep fascia ; posteriorly, the brachial is 
anticus and flexor profundus digitorum ; internally, the flexor carpi ulnaris and 
lower two-thirds of the ulnar nerve ; externally, the flexor sublimis digitorum. The 
ulnar artery is attended by two veins having tributaries corresponding to the 
branches of the artery. 

Branches of the Ulnar Artery. Anterior ulnar recurrent; posterior ulnar recur- 
rent; common interosseous; anterior interosseous; posterior interosseous; muscu- 
lar; anterior carpal; posterior carpal ; deep palmar or communicating; superficial 
palmar arch. 



i 



CHAPTER X. 

THE POSTERIOR REGION OF ARM AND FOREARM AND RADIAL REGION 
OF FOREARM. 

IDENTIFIOATION AND DISSECTION. 

Onteneona Nftrres and Vessols. Coniult the illustratioas to find the names of cutaneous 
structures ; determiDe tbe source, course anil distribution of the same by the tables on the 
cutftDeouB nerves and veins of tbe upper extremity id Chapter IX. (pp. 1S5-157). 

Bupsifldal Fwcia. Identify (l) bf lU location beueath tbe skin and tbe fat couUined in 
its meshes of cellulo-fibroua atructure (2) bj its free mobility and tbe presence of the 
cutaneous nerves sud vessels ; (3) by its non attachment to bone. 




Deep Fascia. Identify (1) by its location beneath tbe superficial fascia, attachmeat 
bone, and immobility ; (2J by its perforations for the cutaneous nerves and vessels ; (3) by its 

■' ' ace • - -■ - ■-■ .. - ■ 



Kreat atrength on the bacE part of the forearm and its ci 
Tiganient. 

Kadial Nerve. Identify (t) by its emergence through the deep ft 
the forearm between the supinator longus and extensor carpi raaialis longior muscles ; (2) by 
its distribution to the skin of the ball of the thumb, and the dorsal surface of the thumb, index 
and middle fingers, and radial half of the ring finger. 



uuity with the poster 
imergence through the deep fascia on the radial side of 
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PoBliarloT Annular Ligament. Identify (1) hj_ \U location on the back of the wrist and 
firm attachments to the bony eminences; ('2) b; its continuitjr with the dora&l faacia of the 
hand below and the deep faacia of the forearm above ; (3) by the formation of six compart- 
ments for the transmission of all the tendons on the posterior and radial regions except the 
supinator loogus. (Fig, S3.) 

Teres Major. Identify (L) by its ext«Dt from the asillary border of the scapula to the inner 
lip of the bicipital groove of tbe humerua, with the tendon of the latiasimua dorsi'; (2) by its 




litcalion below the circumlli^x structures emerging from the quadrilateral space; (3) b; its 
attachment to the latiasimua dorai. 

QnadrUateral Space. Identify (I) by its boundariei— neck of the humerus, long head of 
the trtcepa, terea minor, terea major, and Intiaaimua dorai ; (2) by its contents — posterior cir- 
cumflei vesseUand circumflex nerve. 

UuBCOlospiral Nerve. Identify (I) by ila location in the spiral groove on tbe posterior 
surface of the humerua betn'een the two bumeral heads of the tricepa muscle with the superior 
profunda vessels; (2) by its location (in the lower third of the arm on the outer side) between 
the brachiaiis anticua iind supinator longua. 
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Posterior Interosseous Nerve. Identify (1) by its derivation from the musculospiral (with 
the radial); (2) by its course through the supinator bre vis muscle; (3) by its distribution to 
the posterior part of the forearm ; (4) by its location between the superficial and deep groups 
of muscles. 

Triceps Muscle. Identify (1) by its location on the posterior surface of the humerus and 
insertion into the olecranon process of the ulna ; (2) by its three heads of origin — from scapula, 
below glenoid ; from humerus, above and below the musculospiral groove. 

Suprascapular Nerve and Vessels. Identify (1) by their location on the superior border of 
the scapula; (2) the nerve passes through the suprascapular foramen, the vessels cross the 
superior transverse scapular ligament. These structures are exposed on turning aside the 
supraspinatus muscle. (Fiff. 90 ) 

Extensor Carpi Radialis Longior and Extensor Carpi Radialis Brevier Muscles. 
Identify (I) by their location on the radial side of the forearm ; (2) by their location in one 
compartment of the posterior annular ligament; (3) by their course beneath the three ex- 
tensor muscles of the thumb ; (4) by their insertion into the bases of the second and third 
metacarpal bones on the radial side. (Fig. 93.) 

Extensors of Thumb. Identify (1) the extensor longus poUicis inserted into the base of 
the distal phalanx; (2) the extensor brevis pollicis into the base of the proximal phalanx ; (3) 
the extensor ossis metacarpi pollicis into the base of the metacarpal bone of the thumb ; (4) 
these three tendons cross the radial artery where this vessel passes to the back of the hand 
to gain the first interosseous space; (5) the extensor longus pollicis is in a separate compart- 
ment; the other two in same compartment. (Fig. 93.) 

Extensor Communis Digitorum. Identify (1) by the distribution of its four tendons to 
the four fingers; (2) by its location in a compartment of the posterior annular ligament with 
the extensor indicis ; (3) by the insertion of each tendon into the bases of the second and third 
phalanges. (Fi|?. 92.) 

Extensor Lidicis. Identify (1) by its location in a compartment of the posterior annular 
ligament with the extensor communis digitorum; (2) bv its insertion, with the tendon of the 
extensor communis digitorum, into the second and third phalanges of the index finger. (Fig. 93 ) 

Extensor Minimi Digiti. Identify (1) by its location in a separate compartment of the 

Sosterior annular ligament; (2) by its insertion with the tendon of the extensor communis 
igitorum, into the second and third phalanges of the little finger. (Fig. 91.) 
Extensor Carpi Ulnaris. Identify (1) by its location on the ulnar side of the forearm, and 
by its passage through a separate compartment of the posterior annular ligament; (2) by its 
insertion into the ulnar side of the base of the fifth metatarsal bone. (Fig. 92.) 

The Teres Major. Origin: (1) Lower third of the axillary border of the scap- 
ula ; (2) deep fascia and adjacent intermuscular septa. Insertion: Inner lip of the 
bicipital groove. Action: Abductor of arm. Synergist: Latissimus dorsi. An- 
tagonist : Deltoid. Nerve : Subscapular from posterior cord of the brachial plexus. 
Artery : Subscapular. 

The Subscapularis. (Figs. 72, 73.) Origin: Subscapular fossa. Insertion: Lesser 
tuberosity of the humerus and capsule of the joint. Action: Internal rotation and 
adduction. Synergist: Pectoralis major. Antagonists: Teres minor and infra- 
spinatus. Nerve: Subscapular, from posterior cord of the brachial plexus. 
Artery: Subscapular. 

The Latissimus Dorsi. Origin: (1) Spinous processes of the six inferior thoracic 
vertebrae ; (2) spines of the lumbar and sacral vertebrse ; (3) posterior layer of the 
lumbar fascia ; (4) external lip of the iliac crest, posterior to the attachment of the 
external oblique muscle ; (5) from three or four lower ribs. Insertion : Bottom 
of the bicipital groove, higher on tbe humerus than insertion of the pectoralis 
major. Its tendon, about three inches long, is in front of the tendon of the teres 
major, and separated therefrom by a bursa. Nerve: Long subscapular, from 
posterior cord of the brachial plexus. 

The Subscapular Nerves (upper, lower, and middle, or long). The upper sup- 
plies the subscapularis ; the lower supplies the subscapularis and teres major ; the 
middle, or long, accompanies the subscapular artery and supplies the latissimus 
dorsi. The subscapular artery is the largest branch of the axillary. It is given 
off opposite the lower border of the subscapularis muscle, passes along its lower 
margin to the inferior angle of the scapula, and anastomoses with the long tho- 
racic, intercostal?, and posterior scapular. (Fig. 75.) 

The Triceps (three heads — long, external, and internal). Origin of Long Head: 
Below glenoid cavity. Origin of External Head : Above musculospiral groove 
on the posterior surface of the humerus. Origin of Infernal Head: Below mus- 
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culospiral groove. Insertion: Olecranon process and deep fascia contiguous 
thereto. Action: Extension of forearm. Synergist: Anconeus. Antagonists: 
Biceps, brachialis anticus, supinator longus. Nerve : Musculospiral. Artery : 
Superior profunda. (Fig. 90.) 

The Anconeus. Origin : External condyle of humerus and posterior ligament 
of the elbow- joint. Insertion: Olecranon and upper third of ulna. Action: 
Extension of forearm. Synergist: Triceps. Antagonists: Biceps, brachialis 
anticus, and supinator longus. Nerve: Musculospiral, from posterior cord of 
brachial plexus. Artery: Superior profunda. (Fig. 92.) 

The Supinator Longus (brachio-radialis). Otigin: Upper two-thirds of the 
external condylar ridge of the humerus and the external intermuscular septum. 
Insertion : Base of the styloid process of the radius. This muscle conceals the 
radial nerve. Action: Flexion and supination of the forearm. Synergist: 
Supinator radii brevis. Antagonists: Pronator radii teres and pronator radii 
quadratus. Nerve: Musculospiral from posterior cord of the brachial plexus. 
Arteries: Radial and brachial. (Figs. 85, 93.) 

The Musculospiral Nerve arises from the posterior cord of the brachial plexus 
(sixth, seventh, and eighth cervical and first thoracic). Course: (1) Behind the 
axillary and the upper part of the brachial artery ; (2) in front of the tendons of the 
latissimus dorsi and teres major ; (3) in the musculospiral groove on the posterior 
surface of the humerus (with the superior profunda artery) between the two 
humeral heads of the triceps muscle ; (4) it pierces the external intermuscular sep- 
tum and lies between the brachialis anticus and the supinator longus ; (5) in front 
of the external condyle of the hutnerus it divides into the radial and posterior 
interosseous nerves. Branches: Cutaneous, radial, muscular, and posterior 
interosseous. The radial and other cutaneous branches are described in the 
table of cutaneous nerves of the upper extremity (p. 15G). Muscular branches 
supply the triceps, anconeus, supinator longus, supinator brevis, extensor carpi 
radialis longior, extensor carpi radialis brevior, and, usually, the brachialis 
anticus. The posterior interosseous nerve supplies all the muscles on the posterior 
part of the forearm. (Figs. 69, 90.) 

The Superior Profunda Artery is a branch of the brachial. It accompanies the 
musculospiral nerve, supplies the triceps and humerus, and anastomoses with the 
radial recurrent, posterior ulnar recurrent, interosseous recurrent, anastomotica 
magna, and inferior profunda. (Fig. 90.) 



POSTERIOR ANNULAR LIGAMENT. 

The Posterior Annular Ligament (Figs. 91, 92, 93) is a strong, fibrous structure 
at the back of the wrist, so attached as to form six compartments for the passage 
of tendons. It is attached internally to the cuneiform and pisiform bones, and 
styloid process of the ulna; externally, to the margin of the radius; dorsally, 
to the small elevations on the posterior part of the lower end of the radius. 
The six compartments are : 

^ J For the tendon of the extensor ossis metacarpi pollicis muscle. 

iFor the tendon of the extensor brevis pollicis muscle. 
For the tendon of the extensor carpi radialis longior muscle. 
For the tendon of the extensor carpi radialis brevior muscle, 
rt f For the tendons of the extensor communis digitorum muscle. 
' \ For the tendons of the extensor iudicis muscle. 

4. For the tendon of the extensor longus pollicis muscle. 

5. For the tendon of the extensor minimi digiti muscle. 

6. For the tendon of the extensor carpi ulnaris muscle. 

These six compartments are lined by a synovial membrane extending from 
above the annular ligament to the dorsum of the hand. (Figs. 83, 84.) 
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POSTERIOR FART OF FOBEABH (8UPERFI0IAL GROUP OF 
IffUSCLES). 

The Extensor Communis Digltoium. (Fig. 92.) Origin : (1) External condyle of 
the humerus, by the common tendon ; {2) adjacent intermuscular septa and deep 
fascia. Insertion: Second and third phalangca of the Sngers, byfouraponeurooes, 
as follows : The aponeuruses of insertion on the back of the first plialanx are joined 
by the Inmbrical and interossei tendons of insertion. Each aponeurosis breaks 
up into a central and two lateral parts, opposite the first phalanx. The central 
part is inserted into the dorsal base of the second phalanx; the lateral parts are in- 
serted into and cover the dorsal surface of the third phalanx. Action : Extension 
of fingers. Synergists: Dorsal and palmar interossei and lumbrieals. Aniago- 




Synovlal inembniiei oi leolons In the itonnm of the foiearm itii 



nista: Flexor sublimls digitorum and flexor profundus digitorum. Nerve: Poste- 
rior interosseous, a branch of the musculospiral. Artery: A branch of the ulnar. 
The Extensor Minimi Digiti. Origin: Common tendon and adjacent intermus- 
cular septa. Insertion: Second and third phalanges, with tendon of extensor 
communis digitorum. Actwn: Extension of little finger. Sifnergisfs: Extensor 
communis digitorum, lumbrieals, and interossei. Antagoi\v<lii : Flexor brevis 
minimi digit!, flexor i^ublimis digitorum, and flexor profundus digitorum. Nerve: 
Posterior interosseous, a branch of the musculospiral. Arlerij: Posterior inter- 



The Extensor Carpi Ulnaris. Origin: (1) Oiitev condyle, by the (common tendon, 
adjacent intermuscular septa, and deep fascia; (2) mitldlc third of the posterior 
surface of the ulna; (^I) jiostcrior border of the ulna with the flexor cnrpi ulnuris 
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and flexor profundus digitoruin. Insertion: Ulnar side of the base of the fifth 
metacarpal bone. Action: Extension of carpus. Synergists: Extensor carpi 
radialis longior and extensor carpi radialis brevior. Antagonists: Flexor carpi 
radialis^ flexor carpi ulnaris, and pahnaris longus. Nerve: Posterior interosseous. 
Artery: Ulnar. 

The Anconeus. Origin: Back of outer condyle. Insertion: (1) Side of 
olecranon process of ulna; (2) upper fourth of posterior surface of ulna. Action : 
Extension of forearm. Synergist: Triceps. Antagonists: Biceps, brachialis 
anticus, and brachio-radialis. Nerve: Musculospiral, Arteries: Anastomotica 
magna and radial recurrent. This muscle seems to be a semidismembered part 
of the triceps. (Fig. 92.) 

POSTERIOR PART OF FOREARM (DEEP GROUP OF MUSCLES). 

The Supinator Brevis (Fig. 93) is concealed by the supinator longus, extensor 
carpi radialis longior, and extensor carpi radialis brevior. Origins: (1) External 
condyle of humerus and external lateral ligament; (2) orbicular ligament of 
radius; (3) a ridge on ulna, extending downward from sigmoid cavity. Insertion: 
(I) Oblique line of radius; (2) external and posterior surfaces of the radius 
between oblique line and head. Action: Supination of radius. Synergist: 
Supinator longus. Antagonists : Pronator radii teres and pronator quadratus. 
Nerve : Posterior interosseous, a branch of the musculospiral. Artery : Radial 
recurrent. 

Extensor Ossis Metacsurpi Pollicis (the strong extensor muscle of the thumb). 
Origin : Posterior surfaces of the radius, ulna, and interosseous membrane. 
Insertion : Dorsal base of the metacarpal bone of the thumb. Action : Extension 
of thumb and metacarpal bone. Synergists : Long and short extensors of the 
thumb. Antagonists : Long and short flexors of the thumb. Nerve : Posterior 
interosseous. Artery : Posterior interosseous. 

The Extensor Brevis Pollicis. Synonym : Extensor primi internodii pollicis. 
Origin: Posterior surface of the radius and interosseous membrane. Insertion: 
Dorsal base of first phalanx. Action : Extension of flrst phalanx of thumb. Has 
no synergists. Antagonists : Flexor brevis pollicis. Nerve : Posterior interosse- 
ous. Artery : Posterior interosseous. 

The Extensor Longus Pollicis. Synonym : Extensor seeundi internodii pollicis. 
Origin : Posterior surface of the ulna and interosseous membrane. Insertion : 
Base of distal phalanx of thumb. Action : Extension of thumb. Has no syner- 
gists. Antagonists : Flexor longus pollicis. Nerve : Posterior interosseous. 
Artery : Posterior interosseous. 

The Extensor Indicis. Origin: (1) Posterior surface of the ulna below the 
extensor longus pollicis. Insertion : With extensor communis digitorum, into 
second and third phalanges. Its tendon joins that of the extensor communis 
digitorum opposite the lower end of the second metacarpal bone, and lies to the 
ulnar side of this tendon. Action : Extension of the iudex finger. Synergists : 
Extensor communis digitorum, first lumbrical, first dorsal interosseous, and first 
palmar interossei muscles. Antagonists : Flexor sublimis and flexor profundus 
digitorum. Nerve : Posterior interosseous. Arteries : Anterior and posterior 
interosseous 

The Posterior Interosseous Nerve (Figs. 76, 87) is given off by the musculospiral 
(with the radial) between the brachialis anticus and supinator longus, in front of the 
external condyle of the humerus. It passes through the supinator brevis muscle to 
the back of the forearm, and is distributed to all the muscles of the radial and pos- 
terior regions of the forearm, except the anconeus, supinator longus, and extensor 
carpi radialis longior, which three raascles derive their nerve-supply from the 
musculospiral, prior to its division into the radial and posterior interosseous 
branches. Course: (1) Between the superficial and deep groups of muscles; (2) 
beneath the extensor longus pollicis on the interosseous membrane. 
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The Posterior Interosseous Artery (Fig. 79) is a branch of the common interosseous 
of the ulnar artery. It passes to the back of the forearm between the oblique 
ligament and interosseous membrane. Posteriorly, it is between the supinator brevis 
and extensor ossis metacarpi pollicis. In the upper third of the forearm the 
artery is separated from the posterior interosseous nerve by the radius and 
supinator brevis; in the middle third the nerve and artery are together; in 
the lower third they are separated by the extensor longus pollicis and extensor 
indicis. 

RADIAL GROUP OF MUSCLES. (Fig. 93.) 

The Brachio-radialis (supinator longus). Origin : Upper two-thirds of external 
condylar ridge of the humerus. Insertion : Base of the styloid process of the 
radius. Arteries : Radial recurrent and radial. Nerve : Musculospiral. 

The Extensor Carpi Radialis Longior. Origin : Lower third of the external con- 
dylar ridge and external intermuscular septum. Insertion : Base of the index 
metacarpal bone on the radial side. Action : Extension of carpus. Synergists : 
Extensor carpi radialis brevior and extensor carpi ulnaris. Antagonists : Flexor 
carpi radialis, flexor carpi ulnaris, and palmaris longus. Xerve : Musculospiral, 
from posterior cord of brachial plexus. Artery : Radial. 

The External <' Common Tendon" gives origin to the extensor carpi radialis 
brevior, extensor communis digitorum, extensor minimi digiti, and extensor carpi 
ulnaris, and is attached to the outer humeral condyle. 

The Extensor Carpi Radialis Brevior. Origin : By the common tendon from the 
external condyle of the humerus. Insertion : Base of the third metacarpal bone 
on the radial side. Action : Extension of the carpus. Synergists : Extensor 
carpi radialis longior and extensor carpi ulnaris. Antagonists : Flexor carpi 
radialis, flexor carpi ulnaris, and palmaris longus. Nerve : Posterior interosseous, 
a branch of the musculospiral. Artery : Radial. 



Table of Muscles of the Upper Extremity. 

(Names in parentheses in tirst column are new nomenclature ; m. should be read musculus a muscle.) 



Name. 

Pectoralifl major 
( m. pectoralis 
major). 



Pectoralis minor 
( m. pectoralis 
minor). 



Sobclavius (m. 
subclavius). 

Serratus magnus 
(m. serratus 
anterior). 



Origin. 

1. Anterior surface of the 
pectoral half of clavicle. 
2. One-half the breadth 
of the anterior surface of 
the sternum and cartil- 
ages of all the true ribs. 



1. By three tendinous digi- 
tations from the upper 
margin and outer surfaces 
of the 3d, 4th, and 5th 
ribs near their cartilages. 
2. From the aponeurosis 
covering the intercostal 
muscles. 

From the 1st rib and it.s 
cartilage by a short, 
thick tendon. 

Outer surfaces and upper 
borders of eitrht upper 
ribs, by nine digitations, 
the 1st rib having two 
digitations. 



Insertion. 


Nerve. 


Blood-supply. 


Into the outer bi- 


Filaments* from 


Internal 


cipital ridge of 


all nerves 


mammary 


the humerus by 


forming 


intercostals, 


a flat tendon 


brachial 


superior 


about two inches 


plexus 


thoracic. 


in width. 


through the 


acromial 




anterior 


thoracic, and 




thoracic 


long thoracic. 




nerves. 




Inner border and 


Filaments from 


Internal 


upper surface of 


all nerves 


mammary 


the coracoid 


forming 


intercostals, 


process of 


brachial 


superior 


scapula. 


plexus 


thoracic. 




through the 


acromial 




anterior 


thoracic, and 




thoracic 


long thoracic. 




nerves. 




Into a groove on 


Fifth cervical 


First intercostal 


the under sur- 


nerve. 


and short 


face of clavicle. 




thoracic. 


Ventral part of 


Posterior 


Intercostals, 


the vertebral 


thoracic 


longand short 


border of the 


from the 


thoracic 


scapula. 


5th, 6th, 
and usually 
the 7th cer- 
vical nerves. 


arteries. 



1 The pectoralis major is a polymeric muscle, hence its nerve filaments are from more than one neural segment. 
(See Barker.) 
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Nanw, 

Deltoid (m. del- 
toideus). 



Subscapularis 
(m. subscapu- 
laris). 



Supraspinatus 
(m. supra- 
spinatus). 

Infraspinatus m. 
infraspinatus). 

Teres minor (m. 
teres minor). 



Teres major (m. 
teres major). 

Coracobrachialis 
(m. coraco- 
brachialis). 



Biceps (m. biceps 
brachii)) caput 
longum, ana 
caput breve. 



Brachialis anti- 
eus (m. brach- 
ialis). 

Triceps (m. tri- 
ceps brachii, 
caput longnm, 
laterale and 
mediale). 



Subanconeus (m. 
epitrochleo- 
anconeus). 

Pronator radii 
teres (m. pro- 
nator teres ; 
caput humerale 
et caput 
ulnare). 

Flexor carpi ra- 
dialis(m. flexor 
carpi radialis). 

Paliuaris longus 
(m. pal maris 
longus). 



Origin. 

1. Outer one-third of the 
anterior border and upper 
surface of the clavicle. 
2. Outer margin and 
upper surface of the acro- 
mial process of scapula. 

1. Internal two-thirds of 
the subscapalar fossa. 2. 
Lower two-thirds of the 
groove on the axillary 
border of the scapula. 

I. Inner two-thirds of the 
supraspinous fossa. 2. 
supraspinous fascia. 

Internal two-thirds of the 
infraspinous fossa and 
fascia covering the same. 

1. Dorsal surface of the 
upper two-thirds of the 
axillary border of the 
scapula. 2. Aponeurotic 
laminae. 

Oval surface on the dorsal 
aspect of the inferior 
angle of the scapula. 

Apex of the coracoid pro- 
cess with short head of 
the biceps muscle. 



1. Short head from a|)ex 
of the coracoid process 
with coracobrachialis. 
2. Long head from the 
upper margin of the 
glenoid cavity. 

Lower one-half of the outer 
and inner surfaces of the 
shaft of the humerus. 

1. Middle, scapular, or 
long head from depres- 
sion below the glenoid 
cavity. 2. The external 
or long humeral head 
from the posterior surface 
of the shaft of the hum- 
erus above the musculo- 
spiral groove. 3. The 
internal or short humeral 
head from the posterior 
surface below the mus- 
culospiral groove. 

Under surface of triceps. 



1 . Humerus, above internal 
condyle. 2. Common ten- 
don. 3. Deep fascia of 
the forearm and inter- 
muscular septum. 4. 
Inner side of the coronoid 
process of the ulna. 

1. Internal condyle by the 
common tendon. 2. Deep 
fai^cia. 3. Intennuircular 
septa. 

1. Internal condyle. 2. 
Deep fascia and inter- 
muscular septa. 



Insertion, 

Deltoid ridge on 
the middle of 
the outer surface 
of the humerus. 



1. Lesser tuberos- 
ity of humerus. 
2. Neck of hu- 
merus to within 
one inch below 
lesser tuberosity. 

Highest of the 
three facets of 
greater tuberos- 
ity of humerus. 

Middle facet of the 
greater tuber- 
osity of humerus. 

Lower facet of the 
ereater tuberos- 
ity of the 
humerus. 

Inner bicipital 
ridge of the 
humerus. 

Middle of the in- 
ternal surface 
and border of 
the shaft of the 
humerus. 

1. Back of tuber- 
osity of radius. 
2. Deep fascia 
of forearm 
through bicip- 
ital fascia. 

Anterior surface 
of the coronoid 
process of ulna. 

The three heads 
unite and are in- 
serted conjointly 
into the back of 
the olecranon 
process of the 
ulna. 



Nerve. 

Circumflex, 
from poste- 
rior cord of 
brachial 
plexus. 

Upper and 
lower sub- 
scapular. 



Blood-supply. 

Posterior, 
circumflex, 
and acromial 
thoracic 
arteries. 

Subscapular 
artery. 



Suprascapular. Suprascapular. 



Suprascapular. 
Circumflex. 



Lower sub- 
scapular. 

f 

Musculo- 
cutaneous. 



Musculo- 
cutaneous. 



Musculo- 
cutaneous. 

Musculo- 
spiral. 



Capsular ligament 
of the elbow- 
joint. 

Middle of the 
outer surface of 
the radius. 



Me<liiin. 



Bases of the meta- Median. 

carpal bones of 

index and mid- 
dle tingers. 
Central part of the Median. 

palmar fascia 

and lower part 

of the annulnr 

ligament. 



Suprascapular. 



Infrascapular, 
circumflex. 



Subscapular. 



Brachial, 
muscular 
branches. 



Brachial artery, 
muscular 
branches. 



Brachial artery. 



Brachial and 
superior pro- 
funda. 



Brachial artery. 
Radial. 



Kadial. 



Kadial and 
ulnar. 
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Name, 

Flexor carpi ul- 
naris (m. flexor 
carpi ulnaris ; 
capat humerale 
et caput 
ulnare). 



Flexor sublimis 
digitorum (m. 
flexor digi- 
toram sub- 
limis ; caput 
humerale et 
caput radiale). 



Flexor profundus 
digitorum (m. 
flexor digi- 
torum pro- 
fundus). 



Flexor longus 
pollicis ( m. 
flexor pollicis 
longus). 

Pronator quad- 
ratus (m. pro- 
nator quad- 
ratus). 



Supinator longus 
(m. brachio- 
radialis). 



Extensor carpi 
radialis longior 
(m. extensor 
carpi radialis 
longior). 

Extensor carpi 
radialis brevior 
(m. extensor 
carpi radialis 
brevior). 



Extensor com- 
munis digi- 
torum (m. 
extensor digi- 
torum com- 
munis). 

Extensor minimi 
digiti (m. ex- 
tensor digiti 
quinti pro- 
prius). 



Origin, 

1. Internal condyle of the 
humerus by the common . 
tendon. 2. Inner margin 
of the olecranon. 3. 
Upper two-thirds of the 
posterior border of the 
ulna by an aponeurosis 
common to it, the exten- 
sor carpi ulnariS) and 
flexor profundus digi- 
torum. 4. Intermuscu- 
lar septum. 

1. Internal condyle of the 
humerus by the common 
tendon, internal lateral 
li^ment of the elbow- 
joint, and intermuscular 
septum. 2. Inner side 
of the coronoid process of 
the ulna. 3. Oblique line 
of the radius. 

1. Upper three-fourths of 
the anterior and inner 
surface of the ulna. 2. 
Inner side of the coro- 
noid process. 3. By 
aponeurosis in common 
with the flexor and 
extensor carpi ulnariF. 
4. Ulnar one-half of 
the interosseous mem- 
brane. 

1. Anterior surface of the 
shaft of the radius. 2. 
Interosseous membrane. 
3. Inner border of the 
coronoid process. 

1. Lower part of the ante- 
rior surface of the shaft 
of the ulna. 2. Anterior 
border of the lower one- 
fourth of the ulnar. 

1. Upper two-thirds of the 
external supracondylar 
ridge of the humerus. 2. 
External intermuscular 
septum. 

1. Lower one-third of the 
external supracondylar 
ridge of the humerus 2. 
External intermuscular 
Feptum. 

1. External condyle of the 
humerus by the common 
tendon. 2. External 
lateral ligament of the 
elbow joint. 3. Inter- 
muscular septa and deep 
fascia. 

1. External condyle of the 
humerus by the common 
tendon. 2. Deep fascia 
and intermuscular septa. 



1. External condyle by the 
common tendon. 2. Deep 
fascia and intermuscular 
septa. 



Inaertion. 

1. Pisiform bone. 

2. Base of 5th 
metacarpal and 
unciform bones. 

3. Annular lig- 
ament. 



Nerve, Blood'Supptv, 

Ulnar. Ulnar. 



Side and middle of 
second pha- 
langes of four 
inner digits, by 
four tendons 
which are per- 
forated by cor- 
responding ten- 
dons of flexor 
profundus. 

Divides into four 
tendons, which 
are inserted into 
the bases of the 
last phalanges 
of the four 
inner digits. 



Median. 



Radial and 
ulnar. 



Median and Ulnar, 
ulnar. 



Base of the last 
phalanx of the 
thumb. 



Anterior surface 
I lower one- 
fourth) and the 
anterior border 
of the shaft of 
the radius. 

Base of the styloid 
process of the 
radius. 



Base of the meta- 
carpal bone of 
the index finger 
on radial side. 

Base of the meta- 
carpal bone of 
miadle fingeron 
the radial side. 



Second and third 
phalanges of the 
four inner 
digits. 

(For mode of 
insertion, see 
text. ) 

Second and third 
phalanges of the 
little finger. 



Median. 



Radial. 



Anterior Radial and 

interosseous. ulnar. 



Musculo- 
spiral. 



Musculo- 
spiral. 



Brachial and 
radial. 



Radial. 



Posterior Radial, 

interosseous. 



Posterior Posterior 

interosseous. interosseous. 



Posterior Posterior 

interosseous. interosseous. 
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Name. 

Extensor carpi 
ulnaris (m. ex- 
tensor carpi 
ulnaris). 



Anconeus (m. 
anconeus). 



Supinator brevis 
(m. supinator). 



Extensor ossis 
metacarpi pol- 
licis ( m. ab- 
ductor poilicis 
longus). 

Extensor brevis 
poilicis ; ex- 
tensor primi 
intemodii poi- 
licis (m. ex- 
tensor poilicis 
brevis). 

Extensor longus 
poilicis; ex- 
tensor secundi 
intemodii poi- 
licis (m. ex- 
tensor poilicis 
longus). 

Extensor indicis 
(m. extensor 
indicis pro- 
prius). 



Origin. 

1. External condyle of the 
humerus by the common 
tendon. 2. Posterior 
border of the ulna by 
aponeurosis common to 
it, flexor carpi ulnaris, 
and flexor profundus 
digitorum. 

1. Continuation of the ex- 
ternal part of the triceps. 
2. Separate tendon from 
the back of the outer 
condyle of the humerus. 

1. External condyle of the 
humerus. 2. External 
lateral ligament of the 
elbow. 3. Orbicular liga- 
ment of the radius. 4. 
Ridge of the ulna ex- 
tending from the lesser 
sigmoid. 5. Depression 
in front of the ridge. G. 
Deep fascia. 

1. Outer part of the poste- 
rior surface of the ulna. 
2. Interosseous mem- 
brane. 3. Middle one 
third of the posterior 
surface of the radius. 

1. Posterior surface of the 
shaft of the radius. 2. 
Interosseous membrane. 



1. Outer part of the poste- 
rior surface of the ulna. 
2. Interosseous mem- 
brane. 



Insertion. Nerve. 

Base of the meta- Posterior 
carpal bone of interoeseous. 
the little finger 
on the ulnar 
side. 



Side of olecranon Musculo- 



Blood-suppfy. 

Posterior 
interosseous 
and radial. 



and upper one- 
fourth of the 
posteriorsurfaoe 
of the shaft of 
the ulna. 
1. Outer edge of 
the bicipital tu- 
berosity. 2. Ob- 
lique line of the 
radius. 



spiral. 



Posterior 
interosseous. 



Radial and 
superior 
profunda. 



Posterior 
interosseous 
and radial. 



Base of the meta- Posterior 
carpal bone of interosseous, 
the thumb. 



Base of the first Posterior 
phalanx of the interosseous, 
thumb. 



Posterior 
interosseous. 



Posterior 
interosseous. 



Base of the last Posterior 
phalanx of the interosseous, 
thumb. 



Posterior 
interosseous. 



1. Posterior surface of the Second and third Posterior Posterior 



shaft of the ulna below 
the extensor longus poi- 
licis. 2. Interosseous 
membrane. 



phalanges of the 
index finger 
with corre- 
sponding part 
of the extensor 
communis 
digitorum. 



interosseous. interosseous. 



CHAPTER XI. 

THE THORACIC WALLS. 

DISSECTION AND IDENTIFIOATION. 

Remove integument according to incisions in Figs. 77 and 94, study illustration of cutaneous 
nerves, and remember each is attended by cutaneous vessels of like name, although not shown 
in the accompanying illustration. 

Anterior Cutaneous Nerves. Identify (1) by their location near sternum and distribution 
to integument ; (2) by their serial continuity with the anterior cutaneous nerves of abdomen ; 
(3) by their accompanying perforating branches of the internal mammary artery ; (4) by their 
derivation from the intercoHtal nerves (Fig. 96); (5) by their communications with the lateral 
cutaneous branches of the intercostal nerves. (Fig. 94.) 

Lateral Cutaneous Nerves. Identify (1) by their location in intercostal spaces in a line 
slightly behind the anterior axillary fold; (2) by their accompanying the lateral cutaneous 
branches of the intercostal arteries; (3) by their derivation from the intercostal nerves and 
distribution to the integument; (4) by their communication with the anterior cutaneous nerves 
and the posterior primary divisions of the spinal nerves; (5) by their serial continuity with 
th«> lateral cutaneous nerves of the abdominal walls. (Fig. 94.) 

Internal Mammary Arteries. Identi fy ( 1 ) by their course along the anterior thoracic walls, 
one-half inch to outer side of sternum ; (2) by their derivation from the first stage of the sub- 
clavian artery, and anastomosis (in sheath of rectus abdominis muscle) of its superior epigastric 
branch with the deep epigastric branch of the external iliac artery; (3) by their furnishing two 
anterior intercostal arteries to each of the six intercostal spaces ; (4) by their termination behind 
the cartilage of the seventh rib in the superior epigastric and musculophrenic arteries; (6) by 
being accompanied by two veins. (Fig. 95.) 

External Intercostal Muscle Identify (1) by its location in an intercostal space and 
attachment to the ribs ; (2) by the downward and forward direction of its fibres ; (3) by its extent, 
from the tubercle of the rib to the costo-chrondral articulation ; (4) by the continuance of the 
anterior intercostal membrane from the end of the muscle forward to the sternum ; (5) by 
eleven muscles on each side of the thorax. 

Internal Intercostal Muscle. Identify (1) by its location in an intercostal space and 
attachment to ribs; (2) by the downward and backward direction of lU fibres ; (3) by its extent 
from the angle of the ribs to the margin of the sternum ; (4) by continuance of the posterior 
intercostal membrane backward from tne angle to the tubercle of the rib ; (5) by its eleven 
muscles on each side. Remove the external intercostal muscles to expose the internal inter- 
costal muscle and the intercostal nerves and vessels. 

Intercostal Artery. (Fig. 1)5.) Identify (1) by its location in an intercostal space with a 
nerve of like name; (2) by its derivation from subclavian, internal mammary, and aorta. 

The intercostal arteries are derived from (I) the subclavian, which furnishes the superior 
intercostal artery by which the first and second spaces are supplied ; (2) the internal mam- 
mary ; (3) the thoracic aorta. The aorta gives off ten intercostal arteries. Each, after a short 
course, divides into an upper and a lower branch. These anastomose with corresponding 
branches of the internal mammary. The intercostal branches from the aorta are called 
posterior intercostals ; those from the internal mammary artery, anterior intercostals. The 
twelfth is called subcostal. 

The Intercostal Veins are twelve in number on each side. They accompany the arteries, 
and correspond therewith in course and distribution. The last thoracic vein is called the 
subcostal. Tributaries are dorsal, from muscles of back; spinal, from neural canal and spinal 
meninges. 

Intercostal Nerves. Identify (1) by its location in the intercostal spaces (except twelfth) 
with the intercostal vessels; (2) by their derivation from the thoracic nerves; (3) by their 
extensive distribution. 

Superficial Fascia Identify (I) by its location beneath the skin ; (2) by its continuity with 
the superficial fascia of the neck, abdomen, and back; (3) by its contents : mammary glands, 
fat, and cutaneous vessels and nerves. 

INTERNAL MAMMARY ARTERY. (Fig. 95.) 

This is a branch of the first part of the subclavian artery. The artery, accom- 
panied by two veins, passes behind the inner end of the clavicle and the costal 

12 



17R -^ MANUAL OF IHSSKCTION. 

cartilafres to the sixth intercostal space, where it divides into the supei 
epigastric and miiaculophrenio. In ita course the artery lies one-half inch lo | 
the outer border of the sterunm. Prom without, the sirtery is covered by skin, 




^uperticinl loscia, ajmneurotio origin of peotoralis major, costal oartilagcs, anterior ' 
intercuHtal membrane, and external intercostal muscles. The artery is crossed by 
terminal branches of intercostal nerves, Braiichtu: (1) The arteria comes nervi 
jihrenid, ai-companies the phrenic nerve ; (2) the ])erforating, ac('omi»any the 
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cipal blood-supply of the mammary glands. Tiie superficial epigastric branch 
anastomoses with the deep epigastric of the external iliac in sheath of the rectus 
muscle. 

Internal Mammary Veins. Two veins accompany each internal mammary 
artery, and are fed by tributaries corresponding to the branches of the arter5\ 
The veins have numerous valves. Behind the first intercostal space the four 
internal mammary veins form two main trunks, which open into the innominate 
veins of their respective sides. 

THORACIC OR DORSAL NERVES. 

The walls of the thorax and abdomen are supplied by the dorsal or thoracic 
nerves. These nerves do not form plexuses, as do those in the cervical, lumbar, and 
sacral regions. Their nuniber is twelve on each side. The first dorsal emerges 
between the first and second dorsal vertebrse, the twelfth, between the last thor- 
acic and first lumbar. Each nerve arises by an interior motor and a posterior 
sensory root, which leave the neural canal and unite in the intervertebral fora- 
men, forming a mixed trunk. On emerging from the intervertebral foramen the 
mixed trunk divides inio anterior and posterior primary divisions to supply pre- 
axial and post-axial parts of the body, respectively. 

Posterior Primary Divisions. The posterior primary division (smaller than the 
anterior), in company with the corresponding dorsal branch of the intercostal ves- 
sel, reaches the back through a space bounded by the transverse process of the 
vertebra, neck of rib, body of vertebra, and superior costo-transverse ligament, 
and divides into internal and external branches. The internal branch, accom- 
panied by corresponding vessels, passes between the semispinalis dorsi and multi- 
fidus spinse. It supplies the multifidus spinae, semispinalis dorsi and integunient 
of the back, out to the angles of the ribs, in the upper half of the thorax. The 
external branch, accompanied by corresponding vessels, emerges between the lon- 
gissimus dorsi and iliocostalis, supplying these and the musculus accessorius, leva- 
tores costarum, and integument of the lower half of the thorax as far outward as the 
angles of the ribs. The posterior primary divisions also supply the costo-transverse 
articulations. It will be seen, then, that the posterior primary divisions of the 
spinal nerves supply the erector spinte and its divisions, the costo-transverse ar- 
ticulations, and the skin of the back externally to the angle of the ribs, where 
their cutaneous branches communicate with the lateral cutaneous branches of the 
anterior primary divisions. (See dissection of the back.) 

INTERCOSTAL NERVES. (Fig. 96.) 

Intercostal Nerves. The anterior primary divisions of the dorsal nerves are 
called the intercostals, of which the six upper supply the thoracic and the six 
lower the abdominal walls. Each intercostal nerve is connected to a vertebral 
ganglion of the sympathetic, by both gray and white rami communicantes, and 
is accompanied by intercostal vessels. (See sympathetic nerve.) 

An intercostal nerve has three stages : (1) from intervertebral foramen to angle 
of rib ; (2) from angle of rib to costo-chondral articulation; (3) from costo- 
chondral articulation to sternum. In the first stage the nerve is beneath the 
artery, under cover of the parietal pleura and posterior intercostal membrane, 
resting on the external intercostal levator, costarum muscles, and .su})erior costo- 
transverse ligament. In the second stage the nerve is between the internal and 
external intercostal muscles. In the third stage the nerve passes inward through 
the internal intercostal muscle (and lies on this latter) under cover of the 
triangularis sterni muscle, internal manmiary vessels, and costal pleura. (Inter- 
costal vessels have the same course and stages). 
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Brandiefl of an Intercostal Nerve. 1. Anterior cutaneous : one in eacli inter- 
costal space pierces tlie pectoralis major muscle near the sternum, and is attended 
by the perforating branches of the internal mammary vessels. (Below the dia- 
phragm these nerves and vessels are serially continuous with the anterior cutaneous 
nerves and vessels of the abdominal walls.) 2. lateral cutaneous: one in each 
intercostal space, attended bv similar vessels. These pierce the thoracic wall, a 
little behind the anterior axillary fold, between the tooth-like processes of the ser- 
ralus magnus muscle (Fig. 94), and are aerially continuous below the diaphragm 
with the lateral cutaneous branches of the abdominal walls. E^ch lateral cutaneous 
nerve divides Juto a posterior branch (which communicates with cutaneous branches 
of the posterior primary division), and an anterior branch, which communicates with 
the anterior cutaneous branch. (Figs. 94, 96.) 3. Articular branches, to costo- 
vertebral and chondrosternal articulations. (The nerve that supplies a muscle. 




supplies the joint moved and the integument covering the insertion of the muiicle.) 
Muscular branches, to external and interna! intcrcostals, infracostals, trian- 



gularis sterni, and leviilores ciistarum. 5. Sympathetic branches : " Fine 
sternal branches are given off at the anterior ends of the intercostal spaces to 
the back of the sternum." (Luschka and Quain.) "Minnte subcostal branches 
perforate the internal intercostal mn.scles, to reach the inner surface of the ribs, 
where they are distributed to the periosteum and bone, as well as probably to the 
costal pleura." (Tesliit.) "The gray rami commiinicantes oommeneo as axis- 
cylinder processes of tlic ganglion cells, arc distribiite<l to spinal nerves, and in 
them reach the vessels, fasciie, bones, etc., forwhich they are destined. The white 
rami communicantes arc derived prol>ably from the motor roots of the spinal and cra- 
nial nerves. In man they are derived from the thoracic, and the fir.st (and perhaps ■ 
the second) lumbar nerves, and fnrnislud to the symi>athetic cords." (Gerrish.) 
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MUSCLES OF THE THORAX. 

The External Intercostal Muscles are twenty-two in number, eleven on each 
side. The fibres of these muscles pass downward and forward, reminding one of 
the direction of the fibres of the external oblique muscles of the abdominal walls. 
The muscular fibre of the external intercostal muscles extends from the tubercle 
of the rib to the costo-chondral articulation. From this point to the sternum, the 
anterior intercostal membrane is projected, its fibres taking the same direction as the 
fibre of the muscle. (Fig. 96.) Origin : Lower borders of the ribs. Insertion : 
Upper borders of lower eleven ribs, extending from tubercle of rib to costo- 
chondral junction. Nei^e : Intercostals, by numerous small branches which 
enter the inner surfaces of the muscles. The anterior and posterior intercostal 
membranes are parts of a general subpleural endothoracic fascia. 

The Internal Intercostal Muscles are twenty-two in number, eleven on each side. 
The fibres run downward and backward, reminding one of the internal oblique 
muscles of the abdominal walls. The muscular fibre extends from the margin 
of the sternum to the angles of the ribs, thence the posterior intercostal membrane 
is extended backward. Fibres of the tenth and eleventh intercostal muscles are 
continuous with the internal oblique muscle. 

The Triangularis Stemi Muscle rests on the inner surface of the sternum and 
costal cartilages. It represents the trausversalis abdominis muscle, and is con- 
tinuous with it. Origin : (1) Ensiform cartilage; (2) body of sternum; (3) fifth, 
sixth, and seventh costal cartilages. Inserlion : Secoud, third, fourth, fifth, and 
sixth costal cartilages. Between this muscle and the bones on which it rests are 
the internal mammary vessels and intercostal nerves. (Fig. 96.) 

Serratus Posticus Superior Muscle. Direction of fibre, downward and outward. 
Ongin : (1) Ligamentum nuchre ; (2) spines of seventh cervical, and first and 
second thoracic vertebrae. Insertion : Outer surfaces of second, third, fourth, and 
fifth ribs. Action: Elevation of ribs. Synergists: External oblique and internal 
oblique. Nerve : Second and third intercostals — posterior primary division. 

The Serratus Posticus Inferior Muscle. Direction of fibres, upward and out- 
ward. Origin : Spines of eleventh and twelfth thoracic, and first and second 
lumbar vertebrae. Insertion : I^ower borders of eighth, ninth, tenth, eleventh, 
and twelfth ribs. Synergists : Inf racostals. Nerves : Tenth and eleventh inter- 
costals — posterior primary divisions. 

The Levatores Gostarum are twelve in number on each side, and are continuous 
with the exterual intercostals. Origin : Tips of transverse processes of last cervical 
and eleven upper thoracic vertebrae. Insertion : Outer surfaces of ribs from 
tubercles to angles. Action : Elevation of ribs. Nei^ves : Intercostals. 

The Infiracostals are eleven in number on each side. Direction : Upward 
and outward. Ongin : Inner surfaces of lateral walls of thorax, external to 
angles of ribs. Insertion : Inner surface of first, second, or thinl ribs below their 
origin. Action: Depresses ribs. Nerves: Intercostals. 

THE DIAPHRAGM. 

Location. The diaphragm forms the floor of the thorax and the roof of the alxlo- 
nien, has a very complicated attachment to the abdomino-thoracic walls, and bears 
important relations to pleura, pericardium, peritoneum, oesophagus, aurta, inferior 
vena cava, and thoracic duct. It has a central tendon corresponding to the base 
of the pericardium, and muscular fibres that radiate outward from this to the 
inferior aperture of the thorax. Ongin: (1) Back of ensiform; (2) bodies of 
first, second, and third thoracic vertebrae; (3) anterior lamella of lumbar fascia; 
(4) ligamenta arcuata externa, extending from the twelfth rib to the transverse 
process of the first lumbar vertebra; (5) the six lower ribs interdi^jitating with the 
trausversalis muscle. 
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The Crura of the Diaphragm (right and left). They desuenJ from tlie luick of 
the diaphragm to the upijer lumbar vertebra. The right ia larger ihau the left, 
apd attached to the tirst, second, and third lumbar vertebrre; the left to the first 
and second vertebra only. The aoria passes between the crura. Opposite the 
twelfth thoracii! vertebra the two crura are bound together by a fibrous arch from i 
which muscular fibres arise. Openint/a in the diaphrafjm ; (1) The aortic opening 
!u front of the first lumbar vertebra is limited latterly by the crura, in front ami 
behind by a fibrous arch. It gives jmssage to the aorta, thomcic duct, and vena 
azygoa major. (2) The caval opening, in posterior jiart of central tendon, is | 
situated opposite the cartilages of the eighth and ninth vertebi'a', and gives pas- 
sage to the ascending vena cava and filaments of the right phrenic nerve, ['i) Tlie | 
(fsophageal opening lies to the left and in front of the aortic opening, and giveri 




^e to the oesophagus and pneumogastric nerves. Small openioKs transmit 
the vena azygos minor and the three splanchnic nerves (great, small, and aniallest). 
The superior epigastric artery passes Itctween the sternal and costal attachmenis 
of the diaphragm, Nerven: Two phrenica and phrenic plexus of sympathetic 
(branches that accompany the phrenic arteries). Arierie*: Phrenic branches of 
aorta, musculophrenic branches of internal mammary, and arteria comes uer\'i i 
phrenici. Action: (1) Respiratory; (2) expulsive on abdominal hollow organs, 

Relations. To aid the memory and gain a clear idea of the subject examine your ' 
dissection and demonstrate the following relations of the diaphragm: Above, lungs ] 
and heart, with bases of pleural and pericardiac sacs, respectively; below, liver 
(with coronary, falciform and lateral ligaments), stomach, pancreas, kidneys, 
suprarenal capsules, and spleen. Demonstrate the aorta, nsophugus, vena («va, 
thoracic duct, and splanchnic nerves passing through the diaphragm to the 
abdomen. 



CHAPTER XII. 

THORAX— SCJBDI VISIONS AND CONTENTS. 

The pulmonary part of the thorax contaius the lungs and pleural sacs. The 
space not occupied by the lungs and pleural sacs iscallea the mediastinum; hence, 
the thorax consists of two grand divisions, pulmonary and mediastinal, and each 
has definite contents. 

The general mediastinal space is divided into (a) superior mediastinum ; (6) 
anterior mediastinum ; (c) middle mediastinum ; (cf) posterior mediastinum. 

The Superior Mediastinum is bounded above by a plane passing through the 
upper border of the first piece of the sternum and the first dorsal vertebra ; below, 
by a plane passing through the upper border of the second piece of the sternum 
and the fourth dorsal vertebra; laterally by the pleurae. This spac« contains: the 
sternohyoid, sternothyroid and longus colli muscles; the arch of the aorta and its 
three large branches ; the descending vena cava (upper half), innominate and left 
superior intercostal veins ; the vagus, cardiac, phrenic, and left recurrent laryngeal 
nerves; the trachea, oesophagus, thoracic duct, thymus and lymphatic glands. 

The Anterior Mediastinum is bounded, anteriorly, by the sternum and cartil- 
ages of the fourth, fifth, sixth, and seventh ribs of the left side ; posteriorly, by 
the pericardium, and laterally, by the pleurae. This space contains connective tis- 
sue, lymphatics from the convex surface- of the liver, anterior mediastinal glands, 
and branches of the internal mammary artery. 

The Middle Mediastinum is bounded in front and behind by the anterior and 
posterior mediastina, respectively, laterally by the pleurae. This space contains 
the heart and pericardium, ascending aorta, superior vena cava (lower half), vena 
azygos major, bifurcation of trachea, bronchi, pulmonary arteries and veins, 
phrenic nerves and bronchial lymph glands. 

The Posterior Mediastinum is bounded in front by the pericardium, behind by 
the vertebral column, laterally by the pleurae. This space contains the thoracic 
aorta, the azygos veins, the vagus and splanchnic nerves, the oesophagus, thoracic 
duct, and lymph glands. 

Our study of the contents of the thorax will consist (a) of identification of struc- 
tures in 8itUy (b) of dissection of organs. 

Identification of CoUective Structures in Situ. 

The Diaphragm. Identify (1) by its location below the lungs and heart and above the 
stomach and liver; (2) by its attachment to the sternum, costal cartilages, and vertebral 
column. These two statements regarding location and attachment apply to no other structure. 
There are many points that might be cited, but these two are sufficient for identification. 

Lungs. Identify (1) by their location on each side of the heart, extending up into the 
lateral parts of the root of the neck above the level of the first rib and resting on the upper 
surface of the diaphragm below ; (2) by their spongy feel and dark spots. 

Parietal Pleura. Identify (1) by its location on and attachment to the ribs and dia- 
phragm ; (2) by its reflection onto the lungs and lateral part of mediastinum. Diaphragmatic, 
cervical, costal, and mediastinal are parts of the parietal pleura in these several regions. 

Visceral Pleura. Identify (1) by its location on and firm attachment to the lungs ; (2) by 
its reflection onto the thoracic walls ; (3) by the glistening appearance it confers on the lungs ; 
(4) by its great elasticity seen when the lungs are passively inflated. The black spots on the 
luncrs are beneath the visceral pleura ; hence this latter is transparent. 

Pleural Cavity. Identify (1) by its location between the parietal and visceral layers of the 
pleura; (2) by the small amount of serum contained; (3) by its extent from the root of the 
neck to the diaphragm and from the ribs to the mediastinal pleura. 

Thymus Qland. Identify in the very young (1) by its two lateral lobes in close contact, 
near mid-line, extending from the thyroid gland in the neck to the fourth costal cartilage, and 
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resting on the pericnrdium ; (2) by its location on the front and oides of the trachea. Loiter 
are Bometimea Eeparateii by intermedinry lobules, and oiicwionally fused iu one mass, 
glands are forraed by evnginaiion from the third pharyngeal pocket, are nah, lobulated. of I 
iilnbi>'h-gray color, and at birib weigh about one-hair ounce. The thymus is a dueller 
blood plaud, and in the adult obtains as a connective liesue reranaut on the' upper part of 
the pericardium, separated from the arch of tho aorta and other great bloodvessels by a layer 
of fascia. 

Parietal FBricardlum. Identify (1) by its sac-lilie shape and conical form, attached by iu 
base to the diaphragm, by its truncate apex to the great vetisels below the central pan ot tbe 
t of the neck, behind the first piece of the at«rnum ; (2) by its being covered almost 



completely by the anterior margins of the lungs. {Fig. 98.) 

Tne Visceial Fericardlum invests tbe heart, and cannot b 
^ardium has been incised and turned aside. The pericardia 
nelireen the visceral and parietal layers of the pericardium. 



seen until the parielal | 
cavity is ideutined as a ei 
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Internal Manunary Artery. Identify (I) by its location (one on ench side) on the aute- 
ri'ir ivnil of the thorax, about one half inch external to the margin of the sternum ; (2) by its 
origin from the first portion of llie subclavian arlery_; (S) by i\a two accompanying velni', 
which unite behind the first intercostal space and form its two common trunks (right and lel^). 
and discharge into the corresponding innominate veins. (Fig. 95.) 

Phrenic Nerve, Identify (I) by its location beneath the mediastinal pleura, on lateral 
aspect of the pericardinm ; (2) by irs location aniBrii.r to the root of the lungs ; (3) by its 
accompanying artery, a branch of the internal mammary, the arteria comes nervi phrenici. 

Boot-structnrea of LtuigB. Identity as a constriction or neck connecting the heart and 
lungs. Develop by dividing the connective tiraue along tbe vessels and bring into view by 
tfcntly turning the anterior margins of the lungs outHurd. Hoot of the lung consists of the 
tironcbua, pulmonary artery, pulmonary vein, pulmonary voaaels, and nerves. (Fig. 98.) 

Aortic Aieh. Identify (I) by ha central location between the desuendiiig vena cava ou thtt 
right and the pulmonary artery on tbe left; (2) by its graceful curve backward and to the left, 
■cross the root of the left lung; (3) by the three large arteries (innominate, left common carotid, 
and left subclavian) arising from tbe highest part of the arch ; (4) by ita origin fVom the left I 

ntricleof the heart. 
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Descending or Superior Vena Cava. Identify (1) by its location to the right of the aorta 
and by its blue color (generally) ; (2) by the adjacency of the phrenic nerve to its outer side ; 
(3) by its formation, the confluence of the right and left innominate veins, beneath the car- 
tilage of the firdt rib, near the sternum on the right side; (4) by its termination in the upper 
part of the right auricle of the heart. 

Vena Azygos Major. (Fig. 107.) Identify (I) by its arching from behind forward, across 
the root of the right lung, opposite the fourth dorsal vertebra; (2) by its termination in the 
descending vena cava, just before this latter pierces the pericardium. 

Ascendmg or Inferior Vena Oava. Identify (1) by its passage through the caval opening 
in the diaphra^ and base of the pericardium ; (2) by its termination in the lower part of the 
right auricle of the heart. 

Pulmonary Artery. Identify (I) by its location to the left of the aorta; (2) b^ its division 
into the right and left pulmonary arteries. The left pulmonary artery passes directly to the 
lung above the bronchus ; the right, beneath the aorta, vena cava, and right phrenic nerve, to 
the right lung and below the bronchus. 

Pulmonary Veins. Identify (1) by their termination in the posterior wall of the left 
auricle; (2^ by their position as the lowest of the root structures of the lungs. 

Apex 01 Heart. Identify by its characteristic pointed shape and location near the fifth 
intercostal space of the anterior wall of the thorax, one and a half inches below the nipple, 
and three and a half inches to the left of mid-sternal line. 

The Base of Heart. Identify (1) by its logical remoteness from the apex ; (2) by the large 
vessels arising therefrom ; (3) by its relation to the vertebrae — four thoracic vertebrae lie above, 
four below, and four behind it. 

The Posterior Surface of Heart. Identify (I) by its location on the floor of the pericar- 
dium on the diaphragm ; (2) by its flattened appearance. 

The Anterior Surface. Identify (1) by its location behind the gladiolus; (2) by the pres- 
ence of the third, fourth, and fifth costal cartilages on each side. 

Auricular Part of Heart. Identify (1) by its thin, flaccid, collapsed walls; (2) by its 
characteristic posterior location ; (3) by two forward -projecting, ear-like processes — the 
auricular appendices ; (4) by a deep hollow between the two auricular parts, from which the 
aorta and pulmonary artery spring, behind and in front, respectively ; (5) by its receiving 
tributary the vence cavsB and pulmonary veins. (Fig. 98.) 

Ventricular Part of Heart. Identify (1) by its conical form and firm, fleshy walls ; (2) by 
its giving origin to the aorta and pulmonary artery; (3) by connection with the auricles of 
the heart; (4) by its apex, base, and right and left borders, anterior and posterior surfaces. 

Bight Border of the Ventricle is long and sharp, readily identified, and extends from base 
to apex and from right to left. It separates the surfaces and is called the margo acutus. 

The Left Border is short and round, extends from base to apex, and is called mar^o obtusus. 

The Bight Ventricle includes superficially (1) right border; (2) about two-thirds of ante- 
rior surface ; (3) about one-third of posterior surface, thus making the ** right heart" anterior. 

The Left Ventricle includes superficially (1) left border ; (2) about one-third of anterior sur- 
face ; (3) about two-thirds of posterior surface ; (4) apex. This makes the major part of the 
so-called left heart posterior. 

The Auriculo-ventricular Qroove. Identify by its location around the circumference of 
the organ in a transverse direction nearer the base than the apex, and at a place where the 
auricular and ventricular parts of the heart are joined. This groove contains the right and left 
coronary arteries. 

The Anterior Interventricular Qroove begins in the auriculo-ventricular groove to the left 
of the pulmonary artery, and may be traced along the anterior surface of the heart downward 
a little to the right of the apex. This groove is occupied by the descending branch of the left 
coronary artenr. 

The Posterior Literventricular Qroove traverses the posterior surface of the heart, origi- 
nates above in the auriculo-ventricular groove, and contains the descending branch of ue 
right coronary artery. 

Inverse Belation of Borders and Interventricular Qrooves of Heart. The anterior inter- 
ventricular groove, occupied by the descending branch of the left coronary artery, and on the 
anterior surface of the heart, is nearer the left than the right border. The posterior interven- 
tricular groove, occupied b^ the descending branch of the right coronary artery and on the 
posterior surface of heart, is nearer the rignt than the left border of the heart. 

Correspondences. The anterior and posterior interventricular grooves correspond to the 
interventricular septum, by which the two ventricles are completely separated from each other. 
The auriculo-ventricular groove corresponds to the attachment of the valves in the openings 
between the auricles and ventricles of the heart (right and left auriculo-ventricular valves). 

The Left Coronary Artery arises from the left posterior sinus of Valsalva, passes behind the 
pulmonary artery to the left in the auriculo-ventricular groove to the posterior surface. In 
its course it gives left auricular and ventricular branches and a large descending branch, which 
passes along the anterior interventricular groove to the apex of the heart. 

The Bight Coronary Artery arises from the anterior sinus of Valsalva, traverses the auriculo- 
ventricular groove to the right until it reaches the posterior surface of the heart. In its course 
it gives auricular and ventricular branches to the right auricle and ventricle, a large branch to 
the right margin, and a descending branch in the posterior interventricular groove. 
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The Superficial Cardiac Plexus, aituAied in tbe voni^nvilv n( the nortic nrch, on the b 
CBtinu of tbe pulniDuary nrrery, ^ivea otT tbe right coronary plexus which accompanies 
right curotiary Briery. The dpep cardinc plexus, situated behind the ari/h oC aurlBi, gives ofT 
the left coronarv plexus to the left coronary artery. 

The Cardiac Veins. Tlie veins of Tbebfsius are small vesaels mhlcb return blood from the 
deep substance of tbe heart. They open iu(i> the right auricle through the minute Toramina 
Thebesii. The interior cardiac veins are on the front surface of tbe right ventricle, and open 
directly into the right auricle of ibe heart. The coronary sinus is in the groove between the 
left auricle and left ventricle, and may be identified in this place in freab bodies by its large 
size and blue appearance. It opens into the right auricle between the vena cava and the 
■uriculo-ventricular opening, and is guarded by the coronary valve. Tributaries of tbe coro 
Dary sioas: Great cardiac vein in interventricular groove, with descending branch of lelt 
coronary artery : middle cardiac vein (a branch of posterior cardiac) in posterior interven- 
triculargroove. with descending branch of right coronary artery ; right cardiac and oblique 
vein of Marshall. 




THE FERIGARDIUM. 

Dissection (Fig. HO.) Cut through ibe visceral layer IVnra diaphragm to arch of aorta. 
Locate phrenic nerves (on side of pericardium) and (race same to upper surface of tbe dia- 
phragm. Turn apex of heart upward and eiamine visceral layer of pericardium (investing J 
the heart). Locale base of pericardium and find ascending vena cava piercing the same. 
Place borders of lungs in normal position and estimate bow much of pericardium is not 
covered by lung tissue — the area of pericardial dulnesa. 

The Pericardium is a libroFierous sac surrounding the heart. Its baie is attached t« the 
central tendon of the diaphnigm and perforated by the ascending Venn cava. The apex sur- 
rounds the descending venacava. aorta, and pnlm'mary vesselx, and has the following pouches ; 
(t) One between tbe inferior vena cava aniJ lower pulmonary vein of right si''e; (2) one 
between the superior vena cava and upper pulmonary vein of right side ; (3) one between the 
left pulmonary iirtery and left pulmonary vein. (See Oerrlsb.) 

Tubular Prolongations. The ascending aorta and common pulmonary artery are sur- 
rounded in common by a tubular prolongation, their adjacent surfAces only remaining uncov- 
ered by pericardium. Between these two vessels and the auricular part of the heart is a apace 
(silliu Iransversus). The inferior vena cava receives a smsll investment of pericardium. The 
eunerior vena cava is invested in part. The pulmonary veins are invested on the front and aides. 

SnrlkceB and Belatloos. The anterior surface of the pericardium is in relation with the 
internal mammary ve^'tels. connective tissue, triangularis sternl, and thymus; 
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posterior surface wiib the (esophagus, nortn, vRgun netTes, thorai^ic duct, ventt asygos tuajor . 
the lateral surface with the anierior margins and inoer surface of the lungs and mediaatiual I 
pleur». The pericardium consiats of (I) aparietal layer; (2) a reflected or visceral layer; (3) 
a potential space between the two layers, called the pericardiac cavity. Each layer of the 
pericardium constals of a fibrous, uoii-elaatic oiiler part, aiid a smooth, moist, elistening, 
secretory inner part, Arterim : Internal mammary, arteria comes nerri phrenici, oronchiai, _ 
ffliophageal, pericardiac. Ntrre» : Vaguf, phrenic, sympathetic. 



THE HEART. 

DiBsection. (1) Cut directly downward through the superior vena cava, alriiim of right | 
ventricle, and inferior vena cava aa far as the diaphragm; (2) cut through the auricular appen- J 
dJK in a iine at right angles to Urst incisioo. These two incisions will permit the right auricle J 
to be studied after having been thoroughly cleansed. {Fig. 100.) (3) Cut about one inch of J 
apex of heart off and pass director downward through the auriculo.ventricular opening i 
the right ventricle. >ow pass a director from right ventricle into pulmonary artery and cut! 
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down on same. This will afford an opportunity to study the interior of the right ventricle I 
and the pulmonary semilunar valves. Pass director from apex of heart upward into aorla and 1 
cut down on same. This will expO!>e the left, venlricte and aortic semilunar valvea. Trace I 
pulmonary veins into left auricle and open same. Bullocks' hearts should be dissected to give I 
a clear idea of valves, chordie tendineie, and columnic carneie. ' 

The adult heart has two compartments, riglit and left, separated by a ae^tum in t^uch a 
T that no direct communication exiiits. Each compartment has an aurjcle and a ven- 
tricle. There are. then, two auricles and two ventricles, which collectively constitute the heart. 
The heart is lined by endothelium continuous with that of all vessels that enter or depart. 

Right Auricle. (Pigs. !>S. 100.) The ri^ht auricle has (1) a small, forward -projecting, ear- 
shaped, auricular process; (2) an atrium, into which a number of vessels discharge venous 
btood derlvrd from the substance of the heart and from the regions both above and neton- the 
diaphragm. The atrium of the right auricle communicates with the right ventricle through 
the auriculn^veutricular opening. Tributaries of right auricle : (1) Foramina of Thobesiua are 
openings of small veins (some are blind pouches) which return the hlood from the substance 
of the heart. The largest is the cardiac vein of Onlen. (2) The orifices of the anterior CEtr- 
liiac veins, three or four In number, which return the blood from the right ventricle of Iht 
heurl. |3) The orifice of the ascending or inferior vena cava. Thia vessel perforates hw 
the pericardium and the diaphragm, opens into the lower part of the alriuni, and returns prac- 
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ticatly ftii the veiioue blood froui below the di&phrsfiD). As it possies through ihe cnvsl open- 
ing ihe hepatic veitm become tribuUry Lo it. (4) The orifice of ihe deitcending vena irava. 
This vessel openR into the upper part of the Htriuro. It is formed by the confluence of the | 
two iunominate veins, and receives the vena hzjkos major. 

Direction of Ouirents. The current of blood in the descending vena cava i» directed iuto , 
the auriculo-ventricular opening; that of the ascending vena cava, against the fossa ovalis in I 
the posterior wall of the auricle. The currents are not opposed to each other. In the frelui 
the same direclions obtaineil, and blood in ibe ascending vena cava passed through the 
foramen ovale to the left auricle, 

The Eustachian Valve is a fold of endocardium extending from the oriSce of the ascending 
vena cava to the forHUien ovale in the fstal heart. It direcis the blood-streara Ihrongh the 
fornmen ovale into the left auricle. In the iidttll heart the Kustachian valve (ol'ien feebly 
marked) i:iiards the oppning of the ascending vena cava. 

Tbe Oriflce of the Ooronuy Sinos Is between the openint; for the ascending v( 
the auriculo-ventricular opening. It is guarded by a told of endocardium called the valve of | 
Thebesiu". The valve is imperfect. 

The Fossa OraliB, the remains of the foramen ovale of Ihe fcetal heurl, h in the posterior | 
wall of the right auricle. It is surrounded by a margin called the annulua ovalia, 
by cleaning the wall (with gauzel and putting same on the stretch. 

The HuscuU Fectlnati uid Crista Terminalls. The inner surface of the auricles has a 
nuiuber of parallel ridges called musculi pectinati. They end in a smooth, vertical ridge, 
the crista terminalis. The wh'>le has, in fancy, the appearance of a comb, and is to the i 
auricles what the column* carneip are to the Tentricles ot the heart, like mechanical devices i 
for increasing the strength. 




Function of Right Auricle. Thi.4 chamber of the heart collects the blood during ventricular 
'' ^'ni'ile, and discharges same through the auriculo-ventricular opening into the right ventricle 
during ventricular diastole. 

Right Ventricle, '(Fig. lOU.) The right ventricle is triangular in shape and its base is at 
the auriculo-ventricular groove. Iti apex does not occupy the ape^t of the heart, but corre- 
■ponds lo tlie inlerseciioo of the anterior and posterior interventricular grooves in the margo 
acuiua, about one inch above the aiiex of the heart. Orifices of right ventricle : (1) auriculo- 
ventricular (guarded by the auriculo-ventricular valve), by which the blood reaches the ven- 
tricle from the auricle: ('!) pulmonary, by which the blood leaves the ventricle. This orifice 
Is guarded b^ the pulmonary semilunar valvea, The Interior surface of the conus arleriosu* 
(see p. li^S) IS smnolh ; that of the remainder of the ventricle is made irregular by columuit 
carneie, of which three varieties are recognized. 

Variety of Colamnie Camese. (Pig. Ui'2.) (1) Slightly elevated and elongated ridges of 
muscular tissue covered by endocardium ; (2) fleshy bands of muscular tissue covered by endo- 
cardium and attached by twn ends to the walla of the ventricle, but free In the reet of their 
extent ; (3) fleshy conical mssaes, musculi paplllares, attached by their bases to the ventricular 
walls, covered by endocanlium and ending in di^llcate tendons, chordie tendinee, which are 
attached to the auriculo-ventricular valves and arranged into anterior and posterior sets. The 
so-railed moderator band is a muscular structure which stretches across the ventricle from 
anterior papillarj' muscle to ventriculur substance. Its ule is to prevent overdistention of the I 
ventricular cavity «( the heart by fixing the anterior walls of the ventricle to a firm septum. 

Tricuspid Valve. The right auriculo ventricular or tricuspid valve consists of three trian- 
gular cuapa, the base of each ol which is attached to the margin of the auriculo- ventrleul at 
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Dpening. At (heir bases llie three uuxps are uaited in h coDtinuous ring. Uisttlo^cally iheM ' 
cuspa consist of two layem of endocardium united by ctinnective tiMue. Each cU9[) hiis ' 
attachmenrs (1) In the mnrgin nt the auriculo-'v^iitriculHr onlice ; (2) t<i the chnrdu: lendmeEe. 

Location and Names of Cusps of Bight Auriculo-Tentricular Valve. (\) The teninil 
cusp, hebind the auriculo ventricular openingr, is closely related to the Bepium ; (2) the marginal 
cuap, to the right of the auritulo-ventricular openine, is near the right border of the heart ; 
(.1) the infundibular cusp, the largest nl the three, ia between the auriculo- ventricular openioe 
and the pulmonary orifice. Wheu tbe left ventricle of the heart contracts and forces blood ' 
into the aurta these cusps prevent reRurgitatiou into the right auricle. i 

Semilunar Valve of FulmonaiT Arter?. (Fig. 10! .) This has three aegmenl*, ami eacli 
segment has two Uyers uf enducardium connected by fibrous tissue. Each segment has an 
attached and a free margin. The free marginH occlude in fuch a manner as In prevent regur- 
gitation, and occlusion is made more effective by the presence of a nodule of cartilage in the 
centre of the free margin of each segment {corpua Arantii). The semilunar valve is placed at 
the beginning of the pulmonary artery, wliich is slightly diia'cd above the segments lo form 




the sinuses of Valsalva. The arrangement of the segments is as follon's ; two are in front and | 
one behind the opening of the pulmonary srtery. 

Left Auricle. The left auricle of the heart, like the ri^ht, consists of (1) an auricular ] 
appendix (that points forward), and is the only part of the auricle that can be seen from in iVont | 
( Fig, 99) ; (3) an atrium, or principal cavity, into which the pulmonary veins discharge. (Fig. 
ll)2.) The interior of the left auricle is smooth everywhere except in the auricutar appendix, 
where the mnaculi pectinati give it a roughened appearance. 

Openings in Left Auricle. (1 ) On posterior wall are openings for the pulmonary veins un- 
guarded by valves. (Fig. 102.) Two pulmonary veins on each side may discharge by it com- 
mon opening ; i'i) the auricnlo-ventricular opening, guarded by the auriculo-ventricuUr valve, 
is in the finor of the auricle and opens into the left ventricle - (3} the remains of the fTtal 
foramen ovule {fnssn ovalis) is in the septum between the auricles. (Fig. 1(10,) 

Left Ventricle (Fig. 103,] The left ventricle has stronger walls than the right and Includca 
the apex of the heart. The ventricular septum and upper part of ihe anterior wall of the 
ventricle nro sm'ioth ; the apex and upper part of the anterior wall have a complex network 
of columnic carneir. The papillary muscles and chords tendineie are larger and stronger ii 
the left than in the right ventricle. 
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Openinga in Left Ventricle. (I) The aortic openiog, gnarded by Ihe aortic ^emilu 
valve; (2) Ihe lelt nuritulo- ventricular opening, guarded by bicuspid or mitral valves 
\ielween ihe left auricle and the left ventricle. These two openings are close together, neur 
the base of the heart : that for the aorta is in front and to the right. 

Ttie Aortic Valve has three semilunar segments attached to the margins of the aortic open- 
ing. (Fig 101.) Each segment hns a free or occlusal margin, in the centre of which is a 
nodule of cartilage (corpus Aranlii). Each segment is composed of two layers of endocardium 
and connettive tissue. Segments are similar in structure, but stronger than i^egmente of the 
semilunar pulmonary valve. The aorta is dilated in the neighborhood of the semilunar valve 
(above) to form the sinuses of Valsalva. One lies in fronl and two behind the opening. The 
right coronary artery originates in the anterior sinus of Valsalva; the left, in the posterior sinus. 

The Bicnapid, or left auriculo- ventricular valve, is composed of two layers of endocardium 
and connective tissue, and attached to the auriculo- ventricular opening nnd to the chords 
lendines of the papillary muscles. The anterior cusp is larger, ana located between the aortic 
and the aariculo-ventricular openings. The function of the bicuspid valve is to prevent 
ret^rgitation of blood into the auricle during systole of the left ventricle. 




TRACHEA AND BRONCHI. 



Dissection, Irficate the tiifurciitiim of the tniehen opposite the fourth dorsal vertebra. Cut 
longitudinally through its wailu at thi» point, and extend the incision iwu inches into each 
' bronchial tube. Notice the angle nf departure of the bronchi from the trachea, anrl stndy the 
imperfect cartilaginous rings of each. Trace the bronchi into the lungs and identify their 
relation by comparison wilH the table, on a atibaequent page, of root-structurci' of the lungs 
(p. 194). Identity the relations of the trachea by comparison with the table on psge 1!)S. ■■} 
The Trachea and bronchial tubes convey air to and from the lungs. The trachea extends 
from the sixth cervical vertebra to the fourlh dorsal, where it divides Into the right and left 
bronchial tulica The trachea is nearly an inch in liiameter, and at>out five inches in length. 
The upper part of the trachea is in the neck; the lower, in the superior mediastinal space. 
Arlrrin: Inferior thyroids. Nmim : Vagus, recurrent laryngeal, and sympathetic. 

The Bioachial Tubes bpgin at the bifurcation of the trachea, opposite the fourth dorsal ver- 
tebra, and terminate In the lung. (Fig. 113.) The right bronchus is about one inch, the left 
I about two inches in length. Tlie right bronchus is larger and more vertical in direction than 
I the left; hence the greater liability of foreign bodies lodging in this one. 
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Relations of the Trachea. (Fig. 103.) 

Posteriorly, the trachea lies on the cRsophagus. 

f Isthmus of thyroid gland. 
Inferior thyroid veins. 
Arteria thyroidea ima. 
Sternohyoid muscle. 
Sternothyroid muscle. 
Cervical fascia. 
Superficial jugular veins. 



Anterior relations. 



' In neck. 



Manubrium of the sternum. 
Remains of the thymus gland. 
Left innominate vein. 
In thorax, -j Arch of the aorta. 
Innominate artery. 
I^ft common carotid artery. 
Deep cardiac plexus. 



In neck. 



Common carotid arteries. 
J Lateral lobes of the thyroid. 
1 Inferior thyroid arteries. 
1^ Recurrent laryngeal nerves. 



Lateral relations. 



Right side. 



r Pleura. 
Vagus nerve. 
Innominate artery. 
In thorax, -j Recurrent laryngeal nerve. I 
Aortic arch. ' 



[ri 

^ ) 



Left common carotid artery. 
Left subclavian artery. 



Left side. 



THE PLEURA. 

Dissection. Trace the pleura over the outer surface of the mediastinal space, diaphragm, 
ribs, and lungs. Strip same from ribs and study the intercostal vessels and nerves near the 
vertebral column. Tear the pleura from the vertebral column and gain a view of the contents 
of the posterior mediastinum. Strip the pleura from the dome of the thorax and study the 
subclavian artery in its relation to the apex of the lung. 

The Pleura is a serous membrane investiu^ the lungs and lining the walls of the 
pulmonary compartment of the thorax. The pleura consists of (1) a visceral 
layer (pleura pulmonalis) investing the lungs; (2) a parietal layer investing the 
walls; (3) a potential space between the visceral and parietal layers, called the 
pleural cavity. The visceral pleura is identified by its smooth, moist, glistening 
appearance and location on the lungs. It is inseparably attached to the lungs, 
and dips down into their fissures; it is transparent, since black, carbonaceous spots 
on the lungs may be seen through it. 

Special Names. The pleura that covers the inner surfaces of the ribs and inter- 
costal spaces is called the costal pleura; that covering the upper surface of the 
diaphragm, diaphragmatic pleura; that investing the dome of the thoracic cavity 
(extendin^: from one to two inches above the first rib), cervical pleura; that 
reflected from the back of the sternum to the spine, interrupted only where it 
invests the lungs and their root-structures, mediastinal pleura; this latter sepa- 
rates the pleural from the mediastinal parts of the thoracic cavity. The liga- 
mentum latum pulmonis is a triangular fold of the pleura, extending from the 
root of each lung to the diaphragm, and is shown by drawing the lung outward 
and upward. 

The Pleural Cavity is a potential, not an actual space, situated between the vis- 
ceral and parietal layers. It is occupied normally by a small amount of serum, 
which lubricates the opposed surfaces of the pleura. An oversecretion of this 
serum, is hydrothorax. Pus in the pleural cavity, is pyothorax; air in the pleural 
cavity, is pneumothorax; the presence of pus and air in the pleural cavity, consti- 
tutes pyopneumothorax. 
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(General Characters. Pleura is smooth, strong, polished, moist, elastic, glisten- 
ing, transparent, secretory, absorptive, retentive, laxly attached to walls and firmly 
attached to the lungs. Removed from its environment, the pleura cannot be 
distinguished from the peritoneum. 

Retentive Medium. The pleura covering the thoracic walls is held in position 
by subpleural connective tissue, just as peritoneum is retained by subperitoneal 
connective tissue, to the abdominal walls. The special name for this connective 
tissue is endothoracic fascia. Arteries that supply the lungs and bronchial tubes 
supply the visceral pleura; those that supply the walls (intercostals and internal 
mammary) supply the parietal pleura. Nerves: Visceral pleura is supplied by 
the sympathetic and vagus, the same nerves that supply the lungs. Parietal 
pleura is supplied by gray rami commuuicantes of sympathetic origin; these 
originate in the vertebral ganglia and reach the body walls with the intercostal 
nerves. (See sympathetic.) 

Functions. Pleura strengthens the parts it invests and retains the lungs in 
position. It secretes a lubricating fluid called serum, it limits the extent of 
inflammatory products, and, by its high degree of elasticity, confers resiliency on 
the lungs. 

THE LUNGS. 

Dissection. Locate the phrenic nerve on the anterior part of the root of the lungs 
(attached to pericardium) and liberate same by blunt dissection in direction of nerve. Trace 
pulmonary vessels and bronchial tubes (through the slit-like passage) into the lungs. Examine 
base of the lung and find same resting on the diaphragm. Find ligamentum latum pulmonis, 
extending from root of lung to diaphragm. (See p. 192.) Demonstrate two large lobes in the 
left lung separated by an oblique fissure. Find two fissures and three lobes in the right lung. 
(Fig. 98.) Identify apex of lung passing through apex of bony thorax. Cut through the vis- 
ceral pleura and study the interior of the lung. Demonstrate (a) parietal and visceral pleura ; 
(6) the pleural cavity. Study the relation of the bronchus to the pulmonary vessels on right 
and left sides and compare dissection with illustration and table on pages 185 and 194, respec- 
tively. Cut through root and turn over the lung and gain view of the posterior mediastinum. 

The hiugs are the major organs of respiration. They are located in the pul- 
monary subdivision of the thoracic cavity and are firmly bound to the base of the 
heart by the pulmonary arteries and veins. By means of the bronchial tubes 
they are in communication with the trachea, and bound thereto. Analysis : The 
apex of the lung is blunt and rounded, and rises from one to two inches above 
the first rib into the root of the neck, where it is protected by the cervical pleura 
and fascia. The subclavian artery crosses the front and inner part of the apex of 
the lung. The base of the lung is in apposition with the upper surface of the 
diaphragm and diaphragmatic pleura. With the intervention of the diaphragm, 
the base of the right lung is in relation with the liver; likewise the base of the left, 
with the liver, stomach, and spleen. The outer surface of the lung is convex, in 
relation with the ribs and intercostal spaces; the inner is concave apd in relation 
with the pericardium. Between the inner surface of the lung and pericardium is 
the phrenic nerve with its accompanying artery, descending to the diaphragm in 
front of the root of the lung, along the mediastinal pleura. The posterior border 
of the lung rests in a broad groove on each side of the vertebral column, and is 
long, thick, and rounded. The anterior border is sharp, short, thin, and lies 
between the pericardium and sternum behind and costal cartilages in front. The 
anterior border of the left lung is notched, leaving a space called the incisura car- 
diaca. The left lung is divided by an oblique fissure into two lobes, superior and 
inferior; the right, bv two fissures into superior, inferior, and middle lobes. 
(Fig. 98.) 

Boot-Btructures of Lungs. This is a collective noun by which all structures that 
enter or depart from the lungs, for carrying on functional and nutritive activities 
of these organs, are designated. These structures are bound together by connec- 
tive tissue, and invested by pleura. By means of the root-structures the lungs are 
held in proper position. The root of the lung is composed of bronchial tubes, 
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bronchial arteries and veins, pulmonary arteries, pulmonary veins, pulmonary 
nerves (vagus and sympathetic), pulmonary lymphatic vessels and glanas, connec- 
tive tissue, and investing pleura. 

Relations op RooT-sxRucruRrs of the Ldkgs. 

i Pulmonary vein. \ 

Pulmonary artery. [■ Both Hides. 
Bronchus. j 

{Bronchus. \ 

Pulmonary artery. - Right side. 
Pulmonary vein. ) 



From above, downward 



' Pulmonary artery. "j 
Bronchus. - Left side. 

, Pulmonary vein. J 



The Bronchial Arteries nourish the lungs and bronchial tubes. They lie on the posterior 
part of the bronchial tubes, and are three in number — one on the right, and two on the left 
side. These arteries are small and variable in origin and course. Both the rieht and left 
bronchial arteries may arise by a common trunk from the aorta. The left bronchial arteries 
usually arise from the aorta; the right, either from the aorta or first intercostal artery. The 
bronchial veins correspond to the oronchial arteries in distribution, and return the greater 
part of the blood from the substance of the lung and bronchial tubes, and discharge 2^ 
follows: The right, into the vena azygos major; the left, into the vena azygos minor supe- 
rior, or left superior intercostal. (Fig. 104.) 

THE GREAT BLOODVESSELS. 

Dissection. Dissect down on the ascending aorta until the coronary arteries are reached. 
Cut through the aorta one inch above the coronary arteries, and study the aortic semilunar 
valves. Dissect between the arch of the aorta and pulmonary artery, and find the remains 
of the ductus arteriosus. (Fig. 98.) Study the three large branches given off from the arch 
of the aorta. Identify the relations of the aorta by comparison with the following tables and 
illustrations on pages 185 and 191. Divide the connective tissue (blunt dissection) and identify 
all structures entering both heart and lungs. 

Ascending Aorta. 

The ascending aorta (Fig. 98) arises from the left ventricle of the heart, where it 
is guarded by the aortic, semilunar valves, and ends at the beginning of the aortic 
arch, opposite the upper border of the second sternochondral joint on the right 
side. The right and left coronary arteries, given off above the free margin of the 
semilunar valves, are its only branches. The following are its relations : 

Anterior. 

Pulmonary artery. 

Right auricular appendix. 

Pericardium. 

Right pleura and right lung. 

Remains of the thymus gland. 

Rwht Bide, / ^ r ^ • • 

Superior vena cava. Ascending , ,» , . 

Right auricle. ' ^^'^^ Pulmonary arterv. 



' 



Pmierior. 

Right pulmonary artery. 
Left auricle. 

Arch of the Aorta. 



The Arch of the Aorta (transverse aorta) extends from the upper border of the 
second sternochondral joint on the right side to the left side of the lower border 
of the fourth dorsal vertebra, and lies about one inch ImjIow the upper margin of 
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the sternum. Its branohes are the inDominate, left common carotid^ and left 
snbclavian arteries. (Fig. 98.) 

Relations of the Arch of the Aorta. 

Above. 

I^eft innominate vein. 
Innominate artery. 
Left common carotid artery. 
I^ft subclavian artery. 



In front, 

Pleurse and lungs. 
Remains of the thymus gland. 
Left vagus nerve. 
Left phrenic nerve. 
Superficial cardiac nerves. 
Left superior intercostal vein. 



/' 



Arch of 
Aorta. 



Be hill d. 

Trachea. 

Deep cardiac plexus. 

Thoracic duct. 

Ijeft recurrent nerve. 

(E^phagus. 



Jielow. 

Bifurcation of the pulmonary artery. 
Remains of tlie ductus arteriosus. 
Superficial cardiac plexus. 
Iveft recurrent laryngeal nerve. 
Left bronchus. 

Innominate Artery. 

The innominate artery arises from the arch of the aorta in front of the left 
common carotid. It is about two inches long, and divides opposite the upper 
border of the right sternoclavicular joint into the right subclavian and right 
common carotid arteries. The following are its relations : 

In Front. 
Sternum. 

Sternohyoid and sternothyroid muscles. 
Remains of the thymus gland. 
Left innominate vein. 
Right inferior thyroid vein. 
Inferior cervical cardiac branch of right vagus. 



Right sidr. 

Right innominate vein. 
Right vagus nerve. 
Pleura. 



/ 



Tnnomfnate 
Artery. 



/ 



Left hidr. 

Remains of the thymus. 
Left common carotid. 
I-icft inferior thyroid vein. 
Trachea. 



Behihd. 
Trachea. 



Left Common Carotid Artery. 

The left common carotid arterv arises from the arch of the aorta between the 
innominate and left subclavian. Its relations in the thoracic portion are as 
follows: 

In Fntnt. 
Sternum. 

Sternohyoid and sternothyroid muscleH. 
I^ft innominate vein. 
Remains of the thymus gland. 



InternaUy. 

Innominate artery. 
Inferior thyroid veins. 
Remains of the thymus ^land. 



Common 
. Carotid 
Artery. 



Ezlermdly. 

Left vagus nerve. 
I^ft pleura and lung, 
e ft subclavian arterv. 



Behind. 

Trachea. 
Oesophagus. 
Thoracic duct. 
I^ft sulx'lavian artery. 
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Left Subclavian Artery. 

The left subclavian artery arises from the left end of the arch of the aorta, 
Study its relations in the following plan : 

In Frdni. 

Vagus, cardiac, and phrenic nerves. 

Left common carotid artery. 

Thoracic duct. 

Left internal jugular vein. 

Left vertebral vein. 

Left innominate vein. 

Sternohyoid, sternothyroid, and sternomastoid muscles. 



Irmer side. 

Trachea. 
CESsophagus. 
Thoracic duct. 




\ 



Subclarfan ) 
Anery, J 



Outer gidf. 

Pleura. 
Left lung. 



Behind. 

Gi^ophagus. 
Thoracic duct. 
Inferior cervical ganglion. 
Longus colli. 

Thoracic Aorta. 

The thoracic aorta begins opposite the fourth thoracic vertebra as a continuation 
of the aortic arch, and ends at the aortic opening in the diaphragm at the 
twelfth dorsal vertebra, and traverses the posterior mediastinal space. In the 
upper part of its course the artery is to the left of the mid-line of the body. 
Between the two extreme points it lies on the vertebrie and shares the curves of 
the spine. Relations : 

In Front. 

Root of the left lung. 
Pericardium. 
CEsophagus. 
Diaphragm. 

I Aorta, I 

Behind. 

Vertebral column. 

Vena azygos minor superior. 

Vena azygos minor inferior. 

Branches of Thoracic Aorta. (1) Bronchial, three in number, accom])any the 
bronchial tubes and supply the lung substance and bronchi; (2) pericardiac, to the 
pericardium; (3) oesophageal, to the oesophagus; (4) posterior mediastinal, to the 
lymphatic glands; (5) the posterior intercostal arteries are described in the dissec- 
tion of the thoracic walls. 



Right side, 

(Esophagus. 

Vena azyg^ major. 

Thoracic duct. 



Le/l side. 

Pleura. 
Left lung. 
GCsophagus (below.) 



SUPERIOR VENA CAVA. 

The Superior Vena Cava (Fig. 104) is three inches long, and extends from the 
point of confluence of the innominate veins (behind cartilage of first rib on right 
side) to the right auricle of the heart, opposite the third costal cartilage. Exter- 
nally it is covered by mediastinal pleura, and is in relation with the right phrenic 
nerve. The upper half is in the superior mediastinal space; the lower half, 
enclosed by the pericardium, is in the middle mediastinal space. This vein has 
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valves. Tribulanes .■ Right innoiuiitatp, left iDUominate, vena aitygos major, 
jwricartJiao aud me<IIastmal veins. 

Right Iimomitiate Vein, (Fig. 98.) This vein, about one inch long, runs verti- 
cally dowuwani and meets the left ianoraiiiate below the cartilage of the first rib 
on the right side to form the superior vena cava. TVUmtariea : Right vertebral, 
right internal mammary, right inferior thyroid and right superior intercostal. It 
lies in front of and external to the right innominate artery; the phrenic nerve is 
to its onter side. 




Left Innominate Vein. (Fi^s. 9S, 104.) The left innoraiuate vein is about tyro ' 
and a hulf iuches luug. It begins beliiud the sternal end of the clavicle on 
the leEt ^ide by the uoufluence of the subclavian and tuternal jugular veins, and 
' ends in the superior vena cava on the right side, behind the cartilage of the first 
1 rib. It lies beneath the manubrium, steruohyotd, sternothyroid, thymus or its 
I remains, and crosses the tracliea, left subi-tavian, left common carotid and innomi- 
nate arteries. Tributaries : Left internal mammary, left vertebral, left inferior 
I thyroid, and left superior iuterooslal veins. 

' The Vena Airgos Major (Fig. 104) arises in the ascending lumbar vein on the 

I right side, pos^c^ through the aortic opening in the diaphragm to the right of the 

aurtu and thoracic duct. I» the thorax it lies on the tJioracic verlcbne, crossiug 
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the intercostal arteries. At the root of the right lung, opposite the fourth thoracic 
ver(ebra, it curves above the bronchus and opens into the superior vena cava just 
before this vessel perforates the pericardium. Tributaries: (1) The right superior 
intercostal vein; (2) veins of the ten lower intercostal spaces; (3) vena azygos 
minor superior; (4) vena azygos minor inferior; (5) pericardiac veins; (6) bronchial 
veins of the right lung; (7) oesophageal veins. 

The Vena Azygos Minor Superior (Fig. 104) is formed by the union of the 
fourth, fifth, sixth, seventh, and eighth intercostal and left bronchial veins. It 
communicates with the left superior intercostal vein, crosses the aorta and thoracic 
duct at the eighth dorsal vertebra, and joins the vena azygos major. The vena 
azygos minor inferior begins in the left ascending lumbar vein, pierces the left 
crus of the diaphragm and passes behind the aorta and thoracic duct at the ninth 
thoracic vertebra and opens into the vena azygos major. Its tributaries are the 
ninth, tenth, and eleventh intercostal vein?. 



Pulmonary Vessels. 

The Pulmonary Artery (Figs. 98, 103), about two inches long, arises from the 
base of the right ventricle (conus arteriosus). It is at first in front of, later to 
the left of, the ascending aorta. The artery divides into right and left branches, 
which convey blood to the lungs for aeration. The right pulmonary artery passes 
behind the ascending aorta, superior vena cava, and right phrenic nerve to the 
right lun^; the left passes in front of the descending aorta and left bronchus to 
the left lung. The beginning of the left pulmonary artery is connected to the 
under surface of the aortic arch, in the embryo, by the ductus arteriosus; in adult 
life a remnant of this obtains, as the ligamentum arteriosum. 

The Pulmonary Veins (Fig. 102), four in number (two for each lung), return 
blood from the lungs to the left auricle. They have no valves, are but little 
larger than the pulmonary arteries, and accompany these latter singly. In the 
lungs the veins lie in front of the pulmonary arteries. 



PHRENIC AND VAGUS NERVES. 

The Phrenic Nerves. These are right and left, and supply the diaphragm, peri- 
cardium, pleura, peritoneum (in part). The phrenic, on either side, in the neck, 
lies on the scalenus anticus muscle, and passes into the thorax beneath the sub- 
clavian vein (crossing the internal mammary artery from without inward, in front 
of the root of the lung), is covered by mediastinal pleura; it is seen beneath the 
inner border of the lung on the pericardium. In the superior mediastinal space 
the left phrenic nerve crosses the arch of the aorta. The right phrenic lies to the 
outer side of the descending vena cava and innominate vein. Each phrenic nerve 
is accompanied by an artery, arteria comes nervi phrenici (a branch of the internal 
mammary), which is distributed coextensively with the nerve. 

Vagus, or Pneumogastric Nerves. The left vagus nerve enters the thorax be- 
tween the left subclavian and the left common carotid arteries. It crosses the 
aortic arch to the left of and behind the phrenic nerve, and gives oflF the recurrent 
laryngeal nerve, passes behind the root of the lung and breaks up into branches 
which form, with filaments from the third and fourth thoracic ganglia of the sym- 
pathetic, the posterior pulmonary plexus. It leaves this plexus (in two strands), 
and soon gains the front of the oesophagus and unites with similar branches of the 
right vagus to form the plexus guise. The nerve leaves this plexus, passes through 
the diaphragm with the oesophagus and is distributed to the stomach, liver, 
and intestines. The right va^us nerve enters the thorax between the right in- 
nominate vein and the right subclavian artery, and descends with the trachea to 
the posterior part of the root of the right lung, where it forms with filaments from 
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the third and fourth thoracic ganglia of the sympathetic, the posterior pulmonary 
plexus. The nerve leaves this plexus as two cords, forms the plexus guise and 
passes through (he oesophageal opening in the diaphragm into the abdominal cavity. 
Branches in Thorax : (1) (Esophageal, in the superior and posterior mediastinal 
spaces to oesophagus; (2) pulmonary, to the anterior and posterior pulmonary 
plexuses ; (3) pericardiac, from the plexus guise and the posterior pulmonary 
plexus to pericardium ; (4) thoracic cardiac (from vagus and recurrent laryn- 
geal), to cardiac plexus ; (5) recurrent laryngeal, to larynx, trachea and oesoph- 
agus. 

The Left Becurrent Larsmgeal is given off below the arch of the aorta, and 
loops around the ductus arteriosus to gain the space between the trachea and 
oesophagus, whence it proceeds to the larynx ; the right nerve is given off at the 
lower border of the subclavian artery, and after winding backward and inward 
beneath the subclavian artery, pursues a similar course between the trachea and 
(esophagus. 

THORACIC DUCT. 

The Thoracic Duct begins on the second lumbar vertebra in the receptaculum chyli. 
Excepting lymphatic vessels from a part of the convex surface of the liver, the 
thoracic duct receives all the lymphatic vessels below the diaphragm; above the 
diaphragm it receives the lymphatic vessels from the left side of the heart, left 
lung, left side of the head and neck and left upper extremity. Course : The 
thoracic duct passes from the abdomen to the thorax on the right side of the aorta 
through the aortic opening in the diaphragm. In the posterior mediastinum it 
lies in front of the vertebral column, between the aorta and the vena azygos major. 
Opposite the fourth dorsal vertebra the duct passes behind the oesophagus and 
the aortic arch, ascends to the neck between the oesophagus and the left pleura, 
ending at the junction of the left subclavian and internal jugular veins. 



THE (ESOPHAGUS. 

The (Esophagus begins at the level of the thyroid cartilage as a downward contin- 
uation of the pharynx ; at the base of the thorax it passes through the oesophageal 
opening in the diaphragm, and ends in the cardiac extremity of the stomach. It is 
the narrowest and most muscular part of the alimentary canal. It lies in the 
neck, superior and posterior mediastinal spaces. Behind the oesophagus are the 
thoracic duct, vertebral column and lougus colli muscles. In front of the oesoph- 
agus are the trachea, left bronchus, and diaphragm. 



MEDIASTINAL GLANDS. 

Superior Mediastinal Lymphatic Glands. There are, in relation with the arch 
of the aorta, eight or ten lymphatic glands, which collect lymph from the heart, 
pericardium, and thymus. Lymph vessels leaving these glands are as follows : 
Those from the right side of the heart discharge into the right lymphatic duct ; 
those from the left into the thoracic duct. The posterior mediastinal lymphatic 
glands follow the aorta, and are joined by the lymphatic vessels from the oesoph- 
agus, heart, and diaphragm. The bronchial lymphatic glands are continuous above 
with the superior mediastinal glands. They are located principally near the bi- 
furcation of the trachea, and extend into the root of the lungs. They receive 
lymphatic vessels from the lungs, and the fluid they contain is often black. It 
will be noticed that the lungs of any adult are very dark; this discoloration is due 
to atmospheric impurities inhaled, and the peculiar color is carbonaceous. 



CHAPTER XIII. 



THE ABDOMINAL WALLS. 

DiBBectdon. Remove the iotegument as iodicated by the inciHions in Fig. 105. Observe the 
fat, cutaneous vessels, and nerves in the superficial fascia beneath the skin. Be guided by the 
illustrations, and identify the structurea in the order given in the text. 

Sapeifldal Fascia. The superficial fascia of the ahdominal walls consisla of two layers : 

1. Ad upper, containing a variable amount of fat (panniculue adiposus), called Cainper'B ^cia. 

2. A lower, free from lat, quite elastic, a rudimentary representative of the elastic abdomiaal 
tunic in the horse, and called Scarpa's fascia. 

Camper's Fascia is continuous over Poupart'a ligament with the superficial fascia of the 
thigh, and has no deep fascial attachments. Scarpa's fascia, in the region of the pubes, 
extends over the penis, spermatic cord, and scrotum to the perineum, where it is continuous 
with Oolle's fascia. On cither side it blends with the fascia lata, immediately below Poupart'i 
ligament. 





Eilema] HbdomlnU ring of right aide. 



DIibsoUdii of kbdomen. 



Anterior Ontaneons Nerves. (Fig. 109.} identify (t) by the distribution to the skin 
covering the rectus muscle ; (2) by the fact of piercing Che .th^ath oT the rectus muscle and 
serially continuous with similar structures of the thoracic walla; (3) by the derivation from 
the iliohypogastric and six lower thoracic nerves ; (4) by the derivation of attending arteries 
from the deep and superior cpigastrii 

Lateral Ontaneous Nerves. Ide: 
six lower thoracic nerves; (2) by serial continuitv with s 
reeion ; (3) by the derivation of attending arteries from four intercostals and lumbara. 

Spermatic Cord and Two Nerves. [Fig. 100.) Locate emerging from the external 
abdominal ring, {a) The ilio-ini;uinal nerve is in fruat of the cord (sensory nerve to the skin 
of the scrotum and thigh) ; (b) the gcnito-crural (sensory to the "kin of the thigh and motor 
to the cremaftor muscle) lies behind the ami. 

External Abdominal Ring. (Fig. lOti.) Identify (I) by the location, external to and above 
the pubic cre:>t between two strong lateral fibrous j)illars, and in the aponeurosis of the exter- 
nal obli<iue muscle ; (2} by the length, about one inch, extending in an inward and downward 
direction; (3) by the contents; male, the spermatic cord, i Ilioinguinal and genito-crural 
nerves ; female, the same two nerves as in the male, and round ligament of the uterus ; (4) hy 
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the boundaries : pubic crest below, intercoluinnar fibres above, pillars internal and external, 
laterally. 

Linea Alba. The linea alba extends from the ensiform or xiphoid cartilage of the sternum 
to the symphysis pubis. It is formed by the junction of the aponeuroses of the external 
oblique, internal oblique, and transversalis muscles, and is situated between the recti muscles 
of the abdominal walls. The linea alba is narrow below, broad above the umbilicus, and ha^ 
apertures for vessels and nerves. Externally, it is related to the integument; internally, to 
tne transversalis fascia, urachus, and bladder. 

Umbilicus and Semilunar Lines. (Fig. 107) The umbilicus is the largest aperture in the 
linea alba. In the foetus it transmits the umbilical vein and hypogastric arteries, structures 
concerned in aeration of the blood ; in the adult the umbilical aperture is represented by a 
strong scar. The linese semilunares correspond to the outer margins of the recti muscles, and 
extend from the ninth rib to the spine of the pubic bone. Each is formed by the tendons or 
aponeuroses of the oblique and transversalis muscles. 

Osteological Points. The symphysis pubis is in the mid-line, and formed by the junction 
of the pubic bones. The pubic crest extends from the angle to the spine of the pubic bone, 
and gives attachment to the rectus abdominis, pyramidalis, and conjoined tendon of the in- 
tern^ oblique and transversalis muscles. The pubic spine is situated at the outer end of the 
pubic crest, and gives attachment to the inner extremity of Poupart's ligament. The pectineal 
line extends from the pubic spine to the iliopectineal eminence, and ^ives attachment to the 
pectineus muscle and Gimbernat's ligament. The anterior superior iliac spine is at the ante- 
rior end of the iliac crest, and gives attachment to the outer extremity of roupart's ligament. 
The crest of the ilium is limited by the anterior and posterior superior spinous processes of 
the ilium. It has three lips (external, middle, and internal), to which are attached, respec- 
tively, the external oblic[ue (into the anterior one-half) ; internal oblique (into the anterior 
two-thirds); transversalis (into the anterior three- fourths). 

Dissection of Inguinal Canal and Contents. (Fig. 110.) To expose the contents and 
demonstrate the parts of the inguinal canal (roof, floor, inner wall, outer wall, internal and 
external rings) but little dissecting is required. Introduce a pair of forceps or a director 
through the external ring and cut the aponeurosis in the direction of the fibres. Now gently 
dissect the upper part of the aponeurosis and turn it back ; pull the lower part down. The 
muscular structure now exposed is the arch of the internal oblique and the transversalis — the 
roof of the canal. Fibres given off from this arch to the spermatic cord constitute the cre- 
master muscle. The spermatic cord may now be lifted from the floor of the canal — Poupart's 
ligament. Carefully elevate the arched fibres, and the inner wall will come into view. The 
deep epigastric vessels are on this (the inner) wall, passing inward and upward ; and external 
to tnese the internal abdominal ring is seen, producing the spermatic cord. 

The ilio-inguinal nerve emerges from the inguinal canal, anterior to the spermatic cord, 
through the external abdominal ring, and supplies the skin of the scrotum and tne upper inner 
part of the thigh. The hypogastric branch of the iliohypogastric nerve pierces the aponeu- 
rosis of the external oblique muscle above the external abdominal ring, and is distributed to 
the integument in the hypogastric region. 

ABDOMINAL MUSCLES IN GENERAL. 

The abdouinal muscles are called external, or descending oblique; internal, or 
ascending oblique; transversalis, rectus abdominis, and pyramidalis. The fibres 
of the external oblique run downward and inward; those of the internal oblique 
in an opposite direction ; those of the transversalis in a horizontal direction. Each 
muscle consists of (1) an outer muscular part, and (2) an inner tendinous or 
aponeurotic part; each contributes to the formation of the sheath of the rectus 
muscle, linea alba, umbilicus, and lineie semilunares; each has a polymeric inner- 
vation and blood-supply, since each arises from more than one myotome. The 
rectus muscle gives evidences of segmentation in its transverse lines, and has a 
distinct sheath in the upper three-fourths of its course. The pyramidalis is a 
small vertical muscle, a tensor of the linea alba. 

The External Oblique. (Fig. 107.) The external or descending obliciue muscle 
has its origin in the outer surfaces and lower borders of the eight lower ribs, by 
fleshy processes, the five upper of which interdigitate with the serratus magnus, 
the three lower with the latissimus dorsi. Insertion: (1) The fibres from the 
lowest ribs into the anterior half of the outer lip of the iliac crest; (2) the middle 
and upper fibres into the linea alba, pubic spine, iliopectineal line, forming Pou- 
part's ligament, Gimbernat's ligament, triangular ligament of the abdomen, 
external abdominal ring, external pillar, internal pillar, and intercolumnar fascia. 
Each of these will now be described as a part of this muscle. 
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Poapart'a Ligameat or Crural Arch. (Fi;^. 110.) I'oiipart's ligament is the lower 
border of the aponeiirctiis of the external oblique muscle. It extends in an arch- 
ing, downward direction from the anterior superior iliac spine to the spine of the 
pubic bone. A part is reflected onto the ilioi>ectine&l line for one-half inch 
(Gimbernat's ligament.) The part reflected from Gimbcmat's ligament, beneath 
the spermatic cord anterior to the conjoined tendon and behind the inner pillar of 
the external abdominal ring to the linea alba, is the 
triangular ligament of the abdominal walls. Pou- 
part's ligament is continuous with the fascia lata of 
the thigh. 

Tbe External Abdominal Ring (Figs. 106, llOj is 
an interval in the aponeurosis of the external oblique 
muscle and to the ouier side of and above the pubic 
crest. The ring is triangular, about one inch long, and 
ia bounded below by the pubic crest; above, by the inler- 
cotumnar fibres; laterally, by the pillars of the ring. 
The general direction of the ring corresponds to the 
direction of the fibres of the aponeurosis — downward 
and inward. The ring is larger in males than in 
females, and gives passage to the spermatic cord or its 
homologue. 

Pillars or Colnnms of the External Abdominal Blng. 
(Fig. 106.) The external and internal pillars are the 
margins of the external abdominal Hug. The external, 
or inferior pillar, is that part of Poupart's ligament 
which is inserted into the pubic spine. It is grooved 
for the lodgement of the spermatic cord or round liga- 
ment. The internal or superior pillar is Inserted into 
the front of the symphysis pubis, and interlaces with 
the one of the opposite side. 

The Intercolumnar Fibres (Fig. 106) prevent diver- 
gence of the pillars from one another. They are much 
stronger in the male than in the female. They extend 
across the external ring, are bound together by connec- 
tive tissue, and form the intercolumnar or external sper- 
ubiiqniu eitomui kbdomiQii of matic fascia — a covering of the testicle and inguinal 
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Internal Oblique Hascle. (Fig. 110.) This muscle 
has its origin (1) in the anterior two-thirds of the middle lip of the crest of the 
ilium; (2) outer half of Poupart's ligament; (.3) lumbar fascia. Ingetiion: (1) 
The fibres from Poupart's ligament unite with those of the transversalia muscle 
from the same source, form the conjoined tendon, and are inserted into the crest 
and iliopectineal line of the pubic bone; (2) into the lower border of the cartilages 
of the six lower ribs; (3) into the llnea alba, extending from the symphysis pubis 
to the ensiform cnrtil^e. The aponeurosis of this muscle, togeltier with that of 
the interna! oblique and t ransversalis, passes anterior to the rectus muscle below 
a point (llie semilunar fold of Douglas) midway between the umbilicus and the 
crest of the pubic bone. Above tnis point it splits and forms a sheath for the 
rectus muscle. (Figs. 108, 109.) 

The Conjoised T«ndon (Fig. 110) of the internal oblique and transvcrsalis 
muscles is composed of fibres arising from Poupart's ligament. The tendon is 
inserted into the pubic crest and iliopecttneal line behind the external abdominal 
ring, which latter it protects and strenglhens. 

The Cremaater Hoscle (cremasteric fascia), found in the male only, is derived from 
the internal oblique muscle by the doiicent of the testicle. It is attached (1) to 
the lower arched bonier of the internal oblique; (2) to the inner end of Poupart's 
ligament, and supports the testicle. Nerve: Genital branch of the genito-crural. 
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Transversalis Muscle. (Fig. 109.) Origin: (1) Outer third of Poupart's ligament; 
(2) anterior three-fourths of the inner lip of the crest of the ilium; (3) inner sur- 
faces of the cartilages of the six lower ribs, interdigitating with the costal origin 
of the diaphragm; (4) middle layer of the lumbar fascia. Insertion: (1) Con- 
joined tendon; {'!) lower part of the linea alba. 

Transversalis Fascia. The transversalis fascia is that part of the general fascia 
transversalis covering the inner surface of the transversalis muscle (see general 
fascia transversalis in the dissection of the iliac region). It is attached to the 
inner lip of the crest of the ilium; to Pouparl^s ligament, external to the femoral 
vessels; to the iliopectineal line, internal to the femoral vessels. It is related exter- 
nally to the deep epigastric vessels, transversalis muscle, and (below the semilunar 
fold of Douglas) to the rectus muscle; internally, to the peritoneum. The trans- 
versalis fascia is continuous with the iliac, and forms (1) the anterior part of the 
femoral sheath; (2) a diverticulum, the inf undibuliform fascia, beginning at the in- 
ternal abdominal ring external to the deep epigastric artery and passing around the 
cord and testicle. (See inguinal hernia, inguinal canal, and femoral sheath, p. 206.) 
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Semidiagrammatic horizontal section of tbe trunk to show tlie lumbar fascia and the tendons of the lateral 
abdominal muscles. The upper figure shows the complete sheathing of the rectus in its superior portions; the 
lower shows the arrangement in its inferior fourth. (Gekrish after Tcstut.; 



The Lumbar Fascia. (Fig. 108.) The lumbar fascia extends from the posterior 
third of the crest of the ilium to the lower margin of the twelfth rib. It is com- 
posed of three lamellse — anterior, middle, and posterior. The anterior lamella is 
attached to the bodies of the lumbar vertebrse; the middle, to the tips of the lumbar 
transverse processes; the posterior, to the tips of the lumbar spinous processes. 
The posterior layer is the same as the aponeurosis of the latissimus dorsi and 
serratus posticus inferior, and gives attachment to the internal oblique muscle. 
The middle and anterior layers give attachment to the internal oblique and trans- 
versalis muscles. Three lamellae form two compartments for the erector spinse 
and quadratus lumborum. 

The Rectus Muscle (the rectus abdominis muscle). (Fig. 109.) Origin: (1) 
Crest of the pubic bone between the conjoined tendon and the pyramidalis; (2) 
anterior pubic ligament. Insertion: Cartilages of (he fifth, sixth, and seventh 
true ribs. Nerves: The lower intercostals. Arteries: Deep and superior epigas- 
trics, lumbars, and intercostals. Action: Flexion of thorax and pelvis on verte- 
bral column. The rectus has three tendinous bands — lineie transversae — which 
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give evidence of segmentation. ''As is well known, man, in common with a 
large series of animals, is a segmented organism. Even in the adult the vertebral 
column, the roots of the spinal nerves, the ribs, and the transverse bands of con- 
nective tissue give evidence of this/' (Barker.) The transverse lines in the rectus 
muscle are attached to the anterior, but not to the posterior part of the sheath. 

Sheath of the Rectus. (Fig. 108.) The rectus muscle has a sheath complete in 
the middle and incomplete, posteriorly, at each end. In the middle part the 
aponeurosis of the internal oblique muscle splits and lodges the rectus; this is 
further strengthened in front and behind by the aponeuroses of the external 
oblique and transversalis muscles, respectively. At its insertional end the muscle 
pierces the posterior part of the sheath, and is in contact with the cartilages of 
the fifth, sixth, and seventh ribs. The rectus also pierces the posterior part of its 
sheath, midway between the umbilicus and the pubic crest, lying posterior to the 
oblique and transversalis muscles, on the transversalis fascia. The cut margin of 
the sheath is the semilunar fold of Douglas. The sheath contains the rectus and 
pyramidalis muscles, the terminal branches of the seven lower thoracic nerves, 
and the anastomosis of the deep and superior epigastric arteries. Dissection : Cut 
longitudinally through the mid-line of the entire sheath of the rectus and turn the 
cut margins aside. 

The ^rramidalis Muscle is quite small and located in the sheath of the rectus 
muscle. Origin : Front of tne pubic bone. Insertion : Linea alba. Function : 
Synergistic to the action of the rectus and tensor of the linea alba. Nei^ves : Ilio- 
hypogastric and the twelfth thoracic. 



VESSELS OF THE ABDOMINAL WALLS. 

Vessels. (1) Deep circumflex iliac; (2) intercostals; (3) lumbars; (4) deep epi- 
gastric; (5) superficial epigastric; (6) superior epigastric; (7) iliolumbar. In 
ligation of the external iliac above the circumflex and deep epigastric arteries, 
the blood reaches the lower extremity (a) via internal mammarj' and deep epigas- 
tric; (6) via lumbar and internal circumflex. 



NERVES OF THE ABDOMINAL WALLS. 

Nerves. The nerves supplying the abdominal walls (located between the internal 
oblique and transversalis muscles, Fig. 109) are the iliohypogastric, the ilio- 
inguinal, and the six lower intercostals. The iliohypogastric nerve gives off (1) a 
lateral cutaneous branch, which crosses the crest of the ilium and supplies the skin 
of the gluteal region; (2) a hypogastric branch, which becomes cutaneous above the 
external abdominal ring. The ilio-inguinal nerve gives off no lateral cutaneous 
branch. It lies anterior to the spermatic cord and escapes through the external 
abdominal ring to supply the scrotum and contiguous skin of the thigh. The six 
lower intercostal nerves supply all the muscles and the skin of the abdominal 
walls not supplied by the two preceding nerves — the iliohypogastric and ilio- 
inguinal. 

DESCENT OF THE TESTICLE. 

Development and Descent of the Testicle. The testicle is developed in the abdomen 
from the indifferent sexual gland behind the peritoneum, on the psoas magnus muscle, 
and below the kidney. It is nourished by the spermatic artery, a hrancir given off 
below the renal, of which latter, in rare cases, it may be a branch. The spermatic 
vein opens into the general venous circulation as follows : on the right, into the 
ascending vena cava; on the left side, into the renal vein. The mesorchium: The 
peritoneum invests the sides and front of the testicle and binds the organ to the 
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F posiL-riur ubJumiiial walls, lu thU lutter capacity the fold of perituiieuin consist.^ 

' rif twii layers re^eiiiblii)]^ the iuteslinal mesentery, aod is called the megorchium. 

The space between the two layers of the mesorcniiim transmits vessels and nerves 

to (he testicle, forming the root-structure of this organ. The gubernacuhim testis 

is concerned in the migration of the testicle from the region of the kidney to the 




scrotum. It consists of iinstripcrl muscular fibres, and is attached below to the 
pillars of the external abdominal ring and dartos in the bottom of the scnitiim; 
wbovp, to the testicle and to the iieritoneum both below and above the testicle, 
^be peritonixil attachments of the gubemucnlum have im[)ortant palhologi<'a1 
Pioterest in infantile hernia. Theory of migratory descent of tetiticle: (1) The 
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testicle is fixed in position by the giiberuaculum; meaDwliile the pelvic and lum- 
bar regious grow upward; (2) the lower part of the gubernaculum shortens and 
lands the testicle in the scrotum via inguinal canal. Serial locations of testicle in 
its descent: third month, in false pelvis; fifth and sixth months, at internal 
abdominal ring; eighth month, in inguinal canal; ninth month, in scrotum. The 
processus vaginalis : that part of the gubernaculum inserted into the peritoneum 
below the testicle draws a process of peritoneum through the inguinal canal into 
the scrotum. This is the processus vaginalis. In those quadripeds in which the 
testicle reaches the scrotum, the processus vaginalis remains open and communi- 
cates freely with the abdominal cavity. In man the lower part of the processus 
vaurinalis remains and retains the testicle; the upper part is closed. 

Tunica Vaginalis Testis. The part of the processus vaginalis which contains the 
testicle — that part which does not become obliterated —becomes the parietal por- 
tion of the tuDiea vaginalis testis ; the original peritoneal investment of the testicle 
becomes the visceral part of the tunica vaginalis ; the space between the parietal 
and visceral layers becomes the cavity of (he tunica vaginalis testis. 



CONGENITAL AND INGUINAL HERNIA. 

Congenital Inguinal Hernia. As previou-ily stated, the upper part of the pro- 
cessus vaginalis becomes obliterated shortly after the testicle has reached the scro- 
tum, and thus the communication between the cavity of the peritoneum and the 
cavity of the tunica vaginalis testis is shut off. In some cases closure does not 
occur, and a loop of gut or omentum subsequently passing into the opening, is 
called a congenital hernia. 

Infantile Inguinal Hernia. The student will recall the manner in which the pro- 
cessus vaginalis was drawn down through the inguinal canal into the scrotum prior 
to the descent of the testicle. Now other fibres of the gubernaculum may in a 
similar manner draw down a second process of the peritoneum through the ingui- 
nal canal. This second process is called a hernial sac, and a viscus that enters it 
is an infantile hernia. 

The anatomical varieties of congenital hernia depend on four imperfect varieties 
of obliteration of the upper part of the processus vaginalis : 

1. The processus vaginalis remains open throughout its entire extent, and per- 
fect communication exists between the hernial sac and the cavity of the tunica 
vaginalis testis. 

2. The processus vaginalis is closed below only, and remains open in the rest 
of its extent; hence a very thin septum intervenes between the hernial sac and 
the cavity of the tunica vaginalis testis — funicular hernia. 

3. The processus vaginalis closes above, there being no communication between 
the hernial sac and the cavity of the tunica vaginalis testis. This variety is 
favorable to an encysted hernia. 

4. The processus vaginalis closes both above and below, cutting off communi- 
cation between the hernial sac and the cavity of the tunica vaginalis testis. In 
this variety may be the seat of a hvdrocele of the spermatic cord, and complicate 
diagnosis. (See Gray.) 



INGUINAL CANAL AND INGUINAL HERNLS. 

The inguinal canal is about one-and-a-half inches in length. It extends in an 
oblique direction inward, downward, and forward from the inlet (internal 
abdominal ring in the transversalis fascia) to the outlet (external abdominal ring) 
in the aponeurosis of the external oblique muscle. The interuil abdominal ring 
(Fig. 110) is located one-half inch above Ponpart's ligament, midway between the 
symphysis pubis and the anterior superior spine of the ilium. The external 
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abdomiaal ring (Fig. 106) is located above the pubis id tlie aponeurosis of the 
external oblique muscle, between the inner and outer pillars of the external 
abdominal ring. The floor of the inguinal canal is formed by the upper concave 
part of Poupart's ligament, on which rests the spermatic cord in the male and 
ihe round ligament in the female. The roof (Fig. 110) is formed by the lower 
inai^in of the arched fibres of the internal oblique and Iransversalia muEcles, ex- 
tending from the outer half of Poupart's ligament to their insertion into the 
crest of the pubiit and iliopectiueal line. The anterior wall of (he inguinal canal 
is formed by (1) intefEument and superiicial fascia; (2) aponeiirosiu of the external 
oblique muscle; (3) lower border of the intprnal oblique in the outer third of 
the canal. The posterior wall (Fig. 110) is formed by (1) the transversalis 
fast-ia; (2) conjoined tendon of the internal oblique and transverealis muscles; 
(d) triangular fascia. 



il heroin. Dlnecllon ihowiDB che 




OontentB of the Inguinal Canal. The spermatic cord (male), round ligament of 
the uterus (female), inguinal branch of the ilio-ingninal uerve (male and female), 
genital branch of the genilo-crural nerve (male and female), peritoneum, 
infundibulum, cremaster muscle investing cord; and testicle. 

Hesselbacli'B Triangle. This triangle is bounded internally by the outer mai^in 
of the rectus muscle; externally, by the deep epigastric artery; below, by Pou- 
part's ligament. The floor is formed by the posterior wall of the inguinal canal, 
and corresponds to the mi<)dle and internal inguinal fossie, by either of which a 
direct inguinal hernia may leave the abdominal cavity and reach the inner end 
of the inguinal canal. 

Deep Epigastric Artei;. (Fig, 110.) This artery arises one-half inch above 
Poupart's ligament from the external iliac artery. It runs upward aud inward, 
internal to (ne internal abdominal ring, and reaches the rectus muscle at the semi- 
lunar fold of Douglas, where it enters the sheatb of this muscle and anastomoses 
with the superior epigastric branch of the inlernal mammary. The artery forms 
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the outer boundary of Hesselbach's triangle. (Fig. 110.) At first the artery is 
between the peritoneum and trans versalis fascia, but subsequently penetrates the 
latter. Its relations are : 1. Artery is to the inner side of the internal abdominal 
ring. 2. Spermatic cord lies in front of the artery. 3. Vas deferens passes 
external to the artery. Branches: (1) Cremasteric, supplies the cremaster muscle 
and anastomoses with the spermatic; (2) pubic, supplies the periosteum back of the 
pubic bone; (3) muscular, to the rectus abdominis muscle; (4) cutaneous^ pierces 
the abdominal walls and supplies the skin. 

Oblique or Indirect Inguinal Hernia is a protrusion of gut or omentum or both, 
following the course taken by the testicle in its descent through the inguinal 
canal, and acquiring investments from the successive structures of the abdominal 
walls. It leaves the abdominal cavity at the external inguinal fossa. (Fig. 112.) 
Coverings from within out : 1. Parietal peritoneum (hernial sac). 2. Extra- 
peritoneal fatty tissue (seat of lipomata of the cord). 8. Infundibulum, from 
the transversalis fascia (internal spermatic fascia). 4. Cremaster muscle, from the 
internal oblique (middle spermatic fascia). 5. Intercolumnar fascia, from the 
external oblique (external spermatic fascia). 6. Skin and superficial fascia form- 
ing the scrotal sac. 

Direct Inguinal Hernia. A direct inguinal hernia is one that passes through 
Hesselbach's triangle and leaves the abdominal cavity through either the middle 
or the internal inguinal fossa. (Fig. 112.) The coverings are dififerent in the 
two, and are determined by the fosste. Coverings of a direct hernia, in which 
the protrusion leaves through the middle inguinal fossa: 1. Parietal peritoneum. 
2. Extraperitoneal fatty tissue. 3. Transversalis fascia. 4. Cremasteric muscle. 
5. Intercolumnar fascia. 6. Superficial fascia and skin. Coverings of a direct 
inguinal hernia, in which the protrusion leaves through the internal inguinal 
fossa : 1. Parietal peritoneum. 2. Extraperitoneal fatty tissue. 3. Transver- 
salis fascia. 4. Conjoined tendon. 5. Intercolumnar fascia. 6. Superficial fascia 
and skin. 



CHAPTER XIV. 

IDENTIFICATION OF ABDOMINAL ORGANS AND OTHER 

STRUCTURES IN SITU. 

Liver. (Fig. 111.) Identify (1) by the large size, characteristic dark, reddish-brown color; 
(2) by the location in the right hypochondrium and epigastrium in contact with the under 
surface of the diaphragm. Developed in the anterior mesogaster as an evagination of the 
duodenum. 

GklU-bladder. Identify (1) by the characteristic green color ; (2) by the location in the 
fossa vesicalis on the under surface of the liver. Also identify the cystic artery, a branch of 
the hepatic, dividing on the neck of the gall-bladder into superficial and deep branches. 
Develop in the anterior mesogaster. 

Transverse Fissure of the Liver. Identify ( 1) by the transverse direction and location on 
the under surface of the liver ; (2) by attachment oV the lesser omentum to its margins ; (8) 
by the hepatic root structures (bile-ducts, hepatic artery, nerves, and portal vein) it transmits ; 
(4) by its location between the quadrate lobe in front, the caudate and Spigelian lobes behind. 

Left Longitadinal Fissure ot the Liver. Identify by the presence of the umbilical vein 
or its remnant, the round ligament of the liver. The fissure is divided by a transverse fissure 
into an anterior part called the umbilical fissure, and a posterior part for the ductus venosus 
or its remains, and is sometimes closed in by liver substance called the pons hepatis. 

Bight Longitudinal Fissure of the Liver. This is parallel to the left, and obtains as (1) 
the fossa vesicalis for the gall-bladder; (2) the caval fossa for the ascending vena cava. These 
fosssp are readily identified by their contents, and are on the inferior and posterior surfaces, 
respectively. 

Falciform Ligament of the Liver. Identify by the attachment of the margins (1) to the 
under surface of tbe diaphragm and posterior part of the sheath of the right rectus muscle as 
low as the umbilicus ; (2) to the convex surface of the liver, extending from the notch on the 
anterior border (back between the right and left lobes) to the posterior surface. This liga- 
ment contains between its two layers (a) the round ligament of the liver; (b) branches of the 
epigastric veins which anastomose with the portal system ; (c) branches of the phrenic nerve 
and phrenic arteries. 

Bound Ligament of the Liver. Identify (I) by the location in the free margin of the fal- 
ciform ligament; (2) by the extent from the umbilicus to the notch in the anterior border of 
the liver; (3) by the location in the left longitudinal fissure on the under surface of the liver, 
and continuing on the posterior surface to the vena cava as the ductus venosus. The round 
ligament is the obliterated umbilical vein. 

Lateral Ligaments of the Liver. Identify by its triangular shape, peritoneal derivation, 
and attachment to the liver and diaphragm. The left is attached to the upper surface of the 
liver, and lies in front of the oesophageal opening in the diaphragm. The right is attached to 
the liver, between its lateral and inferior surfaces. 

The Ooronary Ligament. Identify (1) when the liver is removed, bv the reflection of the 
peritoneum from the diaphragm onto the upper and lower margins of tlie posterior surface of 
the liver ; (2) by the continuity with the right and lefl lateral ligaments. 

Stomach. (Fig. Ill ) Identify (1) by the large size and characteristic pyriform shape; (2) 
bv the location in the left hypochondrium and epigastrium ; (3) by its contact with tne dia- 
phragm and anterior abdominal walls; (4) by the lesser omentum, connecting its lesser curva- 
ture to the margins of the transverse fissure of the liver; (5) by the great omentum, connecting 
the greater curvature to the transverse colon. 

Qastric Artery. Identify as a branch of the ca^liac axis, in the lesser curvature of the 
stomach, anastomosing with the pyloric branch of the hepatic and giving branches to the 
anterior and posterior surfaces or the stomach and oesophagus. Artery is accompanied by 
corresponding veins, and nerves (from vagus and sympathetic). 

Qreat Omentum. (Fig. 111.) Identify (1) as a large fibroperitoneal apron consisting of 
four peritoneal layers fused, containing fat; (2) by attachment to the greater curvature of the 
stomach, superior portion of the duodenum, transverse colon, and hanging down over the 
small intestines, often into the true pelvis. In the region of^the greater curvature of the 
stomach identify the anastomosis between the right and left gastro-epiploic arteries, branches 
of the gastro-duodenalis, and splenic, respectively. 

Lesser Omentum. Identify by the attachments to the lesser curvature of the stomach and 
transverse fissure of the liver. This is an exceedingly frail structure, and consists of two 
layers. The free right border forms the anterior boundary of the foramen of Winslow, con- 
tains the root-structures of the liver and the capsule of Glisson, and is called ligamentum 
hepatico-duodenale. 

Foramen of Winslow. Identify (1) by the location immediately beneath the free margin 
of the lesser omentum ; (2) by the boundary structures : lesser omentum in front, vena cava 

14 
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behind, caadate and Spigelian lobes of tbe liver above, duodenum and bepatiu artery below. J 
This foramen connects the greater and leBser (leritoueal »acs, and will admit one or two tingetsl 
into the leiuer peritoneal ane. I 

Distinctioii between Largft and SmsU InteBtinea Larj^e inteetine has three tharactemi 
not possessed by the small. (1; Three bands of longitudinal muscular fibre radiating tromf 
theappeodis; (2) sacculations produced by the longitudinal banda ; {3) appendices epip' '" ' 
small or large pouches of peritoneum filled with faC of unknovrn function. 

lUociecal Junction. Identify by the end of tbe ileum oi>ening into the back and innee^ 
part of the large intestine at tbe junction of the ciecum and ascending colon. This Jal 
usually found in the right iliac fossa. Also identify the ileocolic artery, a branch of th^p 
superior mesenteric, dividing into superior nad inferior brandies. 




Oscnm. Identify by the location at the initial end ol the ascending colon in the rigM 
iliac fossa (usually) and by the presence of an attached appendii verraiformis. It ' " " " 
rule, a mesentery, and is freelf movable. 

Appendix. Identify by the worm-like appearance and attachinent to the csecum, where t) 
three charai'teristic longitudinal bands of muscular fibre of the colon meet, Distttl end I 
free; proximal end baa mesentery in which may be identified the appendicular arterj, j 
branch of the ileocolic. Locations of appendix: (1) Behind the ctecum; (S) in ' ' 

pelvis ; (:1) to the left, behind the ileum and menentery. 

Ascenmng Colon. Identifv (I) by the conni'ction with the eo'cum and transverve colong 
(2| by tbe location on the right kidney, trausverealis and qnndraius luuiborum miiflcle«; ( 
by the nl>»ence of the mesocolon (gene'rally), Also identify the eolica deitra art^ry.a brwK 
ol the superior mesenteric, unasti>inosing wftli the eolica media above and the ileocolic heloKg 
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Transverse Mesocolon. Turn the great omentum and transverse colon upward over the 
stomach. The broad fold of peritoneum connecting the transverse colon to the posterior wall 
of the abdomen is the transverse mesocolon. The transverse colon extends from the hepatic 
to the splenic flexure. Identify between its two layers, the colica media artery, a branch of 
the superior mesenteric. It supplies the transverse colon and anastomoses on the right with 
the colica dextra ; on the left with the colica sinistra. 

Transverse Oolon. Identify (I) by the attachment to the great omentum and the greater 
curvature of the stomach ; (2) by its limitations, hepatic and splenic flexures ; (3) by the loca- 
tion transversely across the abdomen, at the junction of the epigastric and umbilical regions. 

Phrenocolic Ligament. Identify as a fold of peritoneum extending below the spleen 
from the splenic flexure of the colon to the diaphragm, opposite the tenth and eleventh ribs. 
It sustains the spleen as in a sling, and is called sustentaculum lienis. 

Descending Cfolon. Identify by the location on the left side on the posterior abdominal 
wall along the outer border of the left kidney. It ends at the crest of the ilium in the 
sigmoid. Sides and anterior surface are covered by peritoneum; the posterior surface is 
attached to the outer border of the kidney, quadratus lumborum and transversalis muscles. 
No mesocolon, hence no motion. Identify the colica sinistra, a branch of the inferior mesen- 
teric, supplying the descending colon. It divides into an ascending branch which anasto- 
moses with the colica media, aud a descending one which anastomoses with the sigmoid 
artery. 

Sigmoid Flexure. Identify by the location in the left iliac fossa, commencing at the end 
of the descending colon at the iliac crest and ending at the left sacroiliac junction in the 
rectum. It forms a loop variable in length, and has a mesentery. Identify between the 
layers of the mesosigmoid, the sigmoid artery. It is a branch of the inferior mesenteric, 
and anastomoses with the colica sinistra and superior hemorrhoidal. 

Mesentery Proper. Identify by its two attachments (1) to the small intestine twenty feet 
long; (2) to the posterior abdominal wall in an oblique line, extending from the left side of 
the second lumbar vertebra to the right sacroiliac synchondrosis — six inches long. Distance 
from one attached margin to the other is about eight inches. Identify between the two layers 
of the mesentery proper, fat, mesenteric lymphatic vessels and glands, superior mesenteric 
arteries and veins. 

Small Intestine. Identify (1) by the absence of the three characteristics of the colon; (2) 
by the location, in the free margin of the mesentery proper ; (3) by its subjacency to the 
transverse colon and great omentum. The jejunum is the upper two-filths of the small 
intestine below the duodenum ; the ileum the lower three-fifths. 

Large Intestine. Identify by its horse-shoe shape and relation to the jejunum and ileum. 
It consists of (1) an ascending colon extending from the right iliac fossa to the lower surface 
of the liver; (2) a transverse colon, extending in a sagging manner (near the junction of the 
umbilical and epigastric regions) from the hepatic flexure, across the abdomen, to the lower 
border of the spleen— splenic flexure ; (3) a descending colon, extending from the splenic 
flexure along the outer border of the kidney and psoas magnus muscle to the crest of the 
ilium ; (4) a sigmoid flexure, extending from the crest of the ilium, as a great or small loop to 
the left sacroiliac synchondrosis. The ctecum, appendix, and sigmoid hav6 mesenteries called 
mesocsecum, mesoappendix, and mesosigmoid, respectively. The transverse colon has an 
extensive mesentery called transverse mesocolon. The ascending and descending colon 
usually are covered by peritoneum on the sides and anterior surface only, hence in these cases 
there is no mesocolon. 

Lesser Sac of the Peritoneum. Identify by the boundaries : Right, foramen of Winslow ; 
left, lieno-renal ligament ; above, surface of the liver behind the transverse fissure; below, 
fusion-line between the anterior and posterior layers of the great omentum ; behind, the two 
posterior layers of the great omentum, transverse colon, ascending layer of the transverse 
mesocolon; in front, lesser omentum, stomach, and the two anterior layers of the great 
omentum. The finger passed through the foramen of Winslow reaches the lesser sac of the 
peritoneum. 

Greater Sac of the Peritoneum. Identification of this is easy. The greater sac is all the 
peritoneal cavity not included in the lesser. It communicates with the lesser sac through the 
foramen of Winslow. 

Spleen. Identify (1) by the location in the left hypochondriac and epigastric regions, between 
the fundus of the stomach and the diaphragm ; (2) by the dark, purplish color, oblong, flat- 
tened form, and absence of excretory duct. It was developed in the posterior meso^aster. 
Identify the splenic artery extending with its vein from the coeliac axis along the upper border 
of thb pancreas to the spleen. 

Pancreas. Identify (1) by the location on the posterior abdominal walls in the epigastric 
and left hypochondriac regions, extending from the descending duodenum to the spleen, and 
crossing the vena cava, aorta, and superior mesenteric vessels ; (2) by its long, prismatic shape, 
resembling a dog's tongue. It was developed, by evagination of the duodenum, in the posterior 
mesogaster. 

Sight Kidney. (Fig. 112.) Identify (1) by the location in the right lumbar region near 
the vertebral column, extending from the upper border of the twelfth dorsal to the third 
lumbar vertebra; (2) by the relation of its anterior surface to the right lobe of the liver, 
second part of the duodenum, and hepatic flexure of the colon; (3) by its characteristic reni- 
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t'nrm shape and situation beliind the peritoneum in a mass of fat iiud areolar ti^nue ; ( 
ih<- ureter nnd large reual vessels entering at the bilum. 

Lett Kidney. (Fig. 112.) Ideotily (l| bj the location in the lelt lumbar region near tbSV 
vertebral column, extending from the upper border of the twelfth dorsal to the third lumbar J 
vertebra : (2) by the relation of its anterior surface to the stomach, pKncreus, splenic Tessela, 1 
small intestine, and (occasionally) the duode^num: (3) by the diaracteristic reniform ehap« i 
iind !!iituation behind the peritoneum in a mass of fat and ccinnective tissue ; (4) by the n - - ' 
and large renal ressels entering at (he bilum. 




Jnpcuenal Capsnle. Identity U) !>>' i-''^ localion above and in front of the uppern 
ench kidney ; (2) by the yellow cobir and flatiiripd nppearanci- ; (8) by their variable si«, t__ 
uvcrnge size being from one to two inches long; (4i by the uliscjicu of an excretory duct. Alsq 
ideuuiy numerous ■innii-fi^.tTd itu)>riireual nricricB, from (he aorta, renal, and phrenic Krteriak 

Blgbt and Left Ureteia (h'ia. 112.) Ideiitily (I) the right ureter by the extent IVoiutf 
pelvis of the kidniy tu ihc blnilijer: (2) by H<1incency to the on Tor nidc of the a>icendinK v 
I'nvii; (R) by i*ri»4 ji- the common orritrrnHl iliuc artery nppoeiu^ the tirst piece of theeacniiu 
l4) by thr lucnliun Ix'liiiid the ileum; ('i) hv the locution on the \iv<in^ mngnus milacle, whnr 
il is crossed by the 'inTmntir and ovarian venneU, Tiie lell ureU^r has the same identlfiO*"'" 
jivinl-i except init'-ncl iif the ileum it is behind the Higiiiuiil Hexure of the colon, 
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Bladder. (Fig. 112.) Identify (1) by the locatioo in the true peivia behind the pubic hune 
aod the flattened appearance when empty; ^2) by the coonection witli the Doibilicus through 
theurachus; (3) it is anterior to the rectum m the male und to the uienis iu the female. The 
false ligameDbi of the bladder are of peritoneal derivation and tive in number: The superior I.'' 
the peritoneum leaving the apeit of the bladder with the urachus aad obliterated hypo^tric 
, krteries. The synonym is plica uraehl. The lateral, two in number, attend from the side of 
I the base of the bladder along the hypogastric ^eetigec, to the iliac iomx and lateral pelvic 
I walls. The pHea hypogastrica is a synonym. The posterior, two in numlier, extend between 
I the rectum and bladder, limiting, laterally, the rectovesical pouch. 

Spermatic Artery. (Fig- 112.) Identify (1) by the location behind the peritoneum on the 
r psoaa maxnus ; (2) the right artery crosses the ascending vena cava, the left paases behind ilie 

■ sigmoid flexure of the colon; (8) by crossing in front of the ureler, from within out; (4) by 

■ leaving the abdominal cavity at the internal abdominal ring, in the transversalis bscin, to the 
I cuter side of the deep epigastric artery and pu.'tniijg; through the inguinal canal to the scrntum: 
1 (C) ^y l-he origin from the aorta below the renal iirtery. 




various coida 



BpennaUc VeiU. (Fig. 1 12.) Identify by the blue color, quiu.< marked, and In company 
with the spermatic artery ; (2) the right vein is tributary to the ascending vena cava, the left 
to the renal vein ; exceptionally, the right may open into the renal vein of the right •Idc. 
The ovarian veseeU are homologoua and identified in the same way, 

Vaa DflfereiiB. (Fi^. 112, 113.) Tdentily (I) as a small, white, round eortl, emerging from 
the pelvis (behind the peritoneoni) and crossing the obliterated hypogastric artery and 
external iliac vessels; (2) bypassing to the outer side of the deep epigastric veesels, ttience 
traversing the inguinal canal, and leaving the abdominal cavity through the external abdomi- 
nal ring with the spermatic vessels. 

laternal Abdominal Kng. Identify (H by the location, in the transversalis fascia, to the 
outer aide of Ihe deep epigastric ves«els; (2) by the meeting at the inlernal ring of the sper- 
matic vessels and vas deferens to form the spermatic cord, To aid in the idenlin cation, make 
firm, steady traction on the testicle, when a dimple in the peritoneum, corresponding t. 
I location of the internal ring, will appear. 
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FUca Uiachi. (Fig. 113.) Identify by the location in the mid-Iiue of the anterior abdomM 
nal whII and extending from tbeaiimmit of tlie bladder to the umbilicua. The pHc& urachi in 
H fold of i>entoneuni covering the umcbua, a remnant of the allantoic. | 

Plica Hypogastrlca, (Fig, 113.) Identity by the location extending in an oblique directiom^ 
from the side of the bladder to the umbilicus, external to the plica urachi. The plica is a fold'j 
ofperitoneum covering the fibrous remnant of the hypogastric artery, i 

Fllca Epigastilca. (Fie. 113 ) Identify by the location extending from the external iliitttj 
artery beneath Poupart'a ligament, obliijuely upward and inward to the semilunar fold ofj 
Douglas. This plica covers Ihe deep epigastric artery which (artery) forms the outer boundary' 
of Hesaelbach's triangle, ' 

Internal Inguinal Foflsa. (Fig. 113.) Identify by the location between the plica uracU i 
and plica hypogiistricii aliove the level of Poupart'a ligament. It corresponds to the inner! 
part of He^selbach's triangle, permits direct inguinal hernia, and is also called the foesaj 
supravesical is. 

Middle Inguinal Fossa. (Fig. 113.) Identify by the location between the plicu hypogas- 
trica and the plica cpigii«trica above Pou part's ligament. It corresponds lo the oul«r part 
of Heaaelbach's triangle, permits direct inguinal hernia, and is called the fossa inguinalif 
raesialis. 

Eztemal Inguinal Fosaa. (Fig. 113.) Identify by the location ezl«rnal to the deep epi- 
gastrir artery above the level of Poupart's ligament. It permits indirect inguinal hernia, and 
corresponds to the internal abitominal ring. 

Hesaelbach's Triangle (Fie. 110) includes the middle and internal inguinal fos»». 
bounded externally by the deep epigastric artery; internally, by the outer margin of the 
rectus abdominis rauacle; below, by Poupart's ligament. The femora! fossa, below Pouparfa 
ligament, ia to the inner side of the femoral vein. (Fig. 113.) Its floor corresponds to tlifl 
femoral ring, the beginning of the femoralcanal. This fossa permits femoral hernia. 

Fonpart's Ligament, or superficial crural arch, extends in an archiform manner from the 
anterior superior iiiac spine, externally, to the pubic bone internally, where it has two inser- 
tions; (I) Into the Bpine of the pubes; (2) into the iliopectineal line, as Oimbernal's liga* 
ment. Poupart's ligament is the lower thickened border of the aponeurosis of the estemal 
oblique muscle of the abdominal walls. The upper border is now exposed. (Fig. 110.) 

OusbematB Ligament is the reflected insertion of Poupart's ligament into the iliopectineal 
line. It has an apei inserted intothe pubic spine ; a i-harp, fine base toward the femoral 
sheath; an outer margin nttachedto Poupart's ligament; an inner margin attiiched to the 
iliopectineal line. Thia ligament forms the inner boundary of the femoral ring, and may be 
brought into view by pulling theperitoneum backward and inward, and breaking down the 
connective tissue int^mal to the femoral vessels. (Fig. 113.) 

The Triangnlar Ligament arises from the attachment of Oimbernat's ligament to the inner 
end of the iliepectineal line, passes upward behind the iniernal pillar of the external 
abdominal ring, and is inserted into the lineaalba 

False Ligaments of the Utems, two in number, is a term applied (a) to the uterovesical 
folds of peritoneum which extend from the uterus to the bladder, and limit the uterovesical 

Emch, laterally; (6) to the recto-uterine folds, extending from the rectum to the uterus, 
niting laterally the cul-de-sac of Douglas. 

Tlie Feritonenm on the Posterior Wall of the Fel'ris covers the first part of the rectam 
completely, and forms the mesorectum. A little lower ihe peritoneum disappears from the 
posterior part, then from the sides, and, finally, at the tip of the coccyx is reflected from the 
sacrum to the vagina and uterus. The peritoneum invest* the uterus, connecting the same 
laterally with the iliac fossx and pelvic walls by the broad ligament, and in reflected to the 
bladder. The peritoneum leaves the bladder at the apex of the latter, with tlie uracbus m 
the superior false ligament; laterally, it leaves along the line of the obliterated hypogastric 
arteries as the lateral false ligaments of the bladder. (Fig. 113.) 

The trterovesical Ponch is bounded in front by the peritoneum covering the bladder;, 
behind, by that covering the uterus; laterally, by the uterovesical folds of peritoneum, 
posterior talse ligament of the bladder, extending from the uterus to the bladder. 

Douglas' Onl-de-sac (rectovaginal pouch) is bounded in front by the peritoneum covering; 
the upper part of the vagina and uterus ; beh ind, by that covering the rectum ; laterally, by 
the recto-uterine ligaments, folds of peritoneum extending from the rectum to the cerrJZ 
uteri and vagina. 

Difltinctioii between the Abdominal and Peritoneal Oavity- Let a tin pint-cup repr»- 
sent the abdominal cavity, and a hollow rubber ball, almnst as large as the cun, the perit(>-; 
neum. Place the ball in tlie cup and force a large marble into the cup with the ball. "^ "' 
part of the ball displaced by tbo marble represents the visceral peritoneum ; the remain 
of the ball represents the parietal peritoneum ; the apace be ween the part of the ball i 
placed and the part not displaced represents the cavity of the peritoneum. Contents of 
abdominal cavity: (1) Abdominal organs, with their nerve-supply and blood-supply 
peritoneum, with' its visceral and parietal layers and cavity. The cavity of the peritoneal 
represented in the simile by the cavity of the ball, contains nuly a small quantity of 
for lubricative purposes, secreted by the peritoneum. Serum secreteil in an excessive a: 
is a diseased condition called abdominal dropsy or hydroperitoneum. This serum is 
and yellow ; in abdominal dropsy (due to disease of the kidneys) it contaioa urea. 
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ABDOMINAL TOPOORAPHY. 

Abdominal Regions. The abdomen consists of nine regions, in which are found collec- 
tively all the abdominal organs. There are but few organs confined to any one region ; still, 
certain ones belong more evidently to some regions than to others. Let the student map out 
nine regions by means of needle and thread, and then be guided by the following table in 
giving their contents. Directions for mapping regions : 1. £xtend the thread from the tenth 
costal cartilage on the right to the tenth on the leil, and secure it in position. 2. Extend the 
thread from the highest point of the iliac crest on the right to the corresponding point on the 
left. 3. Extend the thread vertically from the centre of roupart's ligament on each side, and 
secure the same in position. This will divide the abdomen into nine regions, with contents, as 
shown in the table, and represented by Fig. 114. 

Fig. 114. 




CARTILAGE 
OF TENTH RIB 



HIGHEST LEVEL 
OF ILIAC CREST 

^ANT. SUP. 
ILIAC SPINE 



Regions of the abdomen, delimited by Gerrish's method. (F. H. G.) 



Table of Abdominal Regions and Contexts. 

Bight Hypochondriac. Epigastric Region. Left Hypochondriac. 

1. Greater part of the right 1. Greater part of the stomach, including 1. Fundus of the stomach 

the cardiac and pyloric orifices. 

2. I^ft, and part of right lobe of liver. 

3. Gall-bladder. 

4. Pancreas. 

5. Duodenum. 

6. Suprarenal capsules ; parts of kidneys. 



lobe of the liver. 

2. Hepatic flexure of colon. 

3. Part of the right kidney. 



2. Spleen. 

3. Tail of the pancreas. 

4. Splenic flexure of colon. 

5. Part of the left kidney. 



Right Lumbar, 

1. Ascending colon. 

2. Part of the right kidney. 

3. Convolutions of the small 

intestine. 



Right Inguinal. 

1. Caecum. 

2. Vermiform appendix. 



Umbilical Regvm. 

1. Transverse colon. 

2. Part of the great omentum. 

3. Part of the raesenterv. 

4. Part of the transverse duodenum. 

5. Part of the smull intestine; part of 

each kidnev. 



1. 
3. 



Hypogastric. 

Small intestine. 

Bladder in children, and, when dis- 
tended, in the adult. 
Pregnant uterus. 



Lf/t Lumbar. 

1. Descending colon. 

2. Part of the omentum. 

3. Part of the left kidney. 

4. Convolution of the small 

intestine. " 

Left Inguinal. 
Sigmoid flexure of colon. 



CHAPTEK XV. 

THE PERITONEUM. 

Dissection. Turn the abdominal wall (with the parietal peritoDeum) aside so as to make 
the fullest exposure possible of organs in the abdomiual cavity. Detach the diaphragm and 
push the liver upward so as to expose its under surface. Studv illustration and text, and 
remember that the entire peritoneum may be studied without further cutting. 

Location and Distribution in the Abdominal Oavity. It covers the under surface 
of the diaphragm^ anterior, posterior, and lateral walls of the abdomen, interior 
of pelvis, and all organs of pelvis and abdomen, partially or completely. 

Layers and Oavities. That part of the peritoneum that covers the walls is called 
the parietal layer ; that covering organs, the visceral layer ; the space between 
parietal and visceral layers is the peritoneal cavity. 

Characters. Peritoneum is a thin, translucent, smooth, strong, moist, elastic, 
serous membrane found in the abdominal cavity only. It differs structurally in 
nowise from pericardium and pleura. Removed from the abdominal cavity, its 
identity could not be established ; that is, no one could say whether it had once 
invested a liver or a lung. 

Retentive Medium. Peritoneum is held in place by subperitoneal connective 
tissue. The peritoneum investing the diaphragm adheres closely ; that investing 
the other abdominal walls, loosely, and may be easily removed. The peritoneum 
covering the stomach, liver, and intestines is firmly adherent. The common me- 
dium causing the peritoneum to adhere to walls and viscera is subperitoneal con- 
nective tissue. 

Blood-supply. Arteries that supply the abdominal walls (intercostals, phrenic, 
lumbar, circumflex iliac, and deep epigastric) supply the parietal peritoneum. 
Arteries that nourish organs (gastric, hepatic, splenic, renals, and mesenteries) 
supply visceral peritoneum. 

Nerve-supply. Peritoneum, like other secreting structures associated with vital 
or vegetative functions of the body, is supplied by the sympathetic nervous sys- 
tem ; but here, as with the blood-supply of peritoneum, we recognize a parietal 
and a visceral sympathetic nerve-distribution. Sympathetic nerves (from the solar 
plexus) that supply organs in the abdominal cavity supply visceral peritoneum. 
The parietal peritoneum derives its nerve-supply from the sympathetic through 
gray rami communicantes. 

Functions. The functions are : (1) secretory ; (2) absorptive ; (3) ligatory ; (4) 
plicate ; (5) mesenteric ; (6) omental. The aistinctions are somewhat arbitrary, 
but the student should bear in mind that the structure is peritoneum, r^rdless 
of name and location. 

Secretory and Absorptive Functions. Peritoneum secretes serum for lubrication 
of its opposed surfaces. It may absorb not only the excess of its own secretion, 
but also absorbable foreign material introduced by accident or design. 

Ligatory Function. Where peritoneum is reflected from a wall to an organ and 
becomes this tatter's visceral peritoneum, and does not contain the nutritive nerves 
and vessels of the organ, it forms a ligament. Examples : Superior, posterior, 
and lateral ligaments of the bladder ; coronary, falciform, and lateral ligaments of 
the liver. 

Plicate Function. When peritoneum is thrown into a small fold by crossing a 
slight elevation, as an artery, tiie fold is called a plica. Examples : Plica uraclii, 
plica hypogastrica, plica epigastrica, superior duodenal plica, inferior duodenal 
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Slics, ilioGolic plica, parieto-colic plica, aod plioa infuDdibulo-pelvicum. A plica 
iffers from a peritoaeal ligameDt essentially in size. (Fig. 112.) 

Heunteiic Function. Where peritoaeum binds organs to walls, and also conducts 
nutritive nerves and vessels to organs, it is a mesentery. Examples: Mesentery 
proper, transverse mesooolon, raesosigmoid, and mesorectum. (Figs. 118, 119.) 

(hnental Function. In some situations peritoneum binds one oi^n to another, 
and m&y or may not contain the nutritive nerves and veesela. Examples ; Gaatro- 
bepatic, gastrocolic, gastroapleoic omenta. (Fig. 116.) 

OoTerings and Fossae. Peritoneum may form a physiological covering of the 
testicle, as the tunica vaginalis testis or the sac of a hernia. It also forms the fol- 
lowing fossie, some of which may become the seat of hernia : (1) Lesser sac of 
peritoneum, whose contracted opening is the foramen of Winslow ; (2) superior 
and inferior duodenal fossee ; (3) subceecal, iliocolic, iliociecal ; (4) duoaeuo- 
jejnnal and intersigmoid ; (5) retrovesical ; retrovaginal and uterovesical. 




THE OMENTA. 

The Oastrohepatic, or Lesser Omentum (Fig. 115), is a double fold of peritoneum 
attached above to the transverse fissure of the liver, below to the first part of the 
duodenum and lesser curvature of the stomach. Between its two folds are the 
root-structures of the liver: (1) Hepatic artery, with plexus of sympathetic and 
vagus nervea; (2) vena porta; (3) bile-dncts. The lesser omentum la a remnant 
of the anterior mesogaster and has the following limitations: The fissure of the 
ductus venosus on the left; ihe right mai^in contains the root-struclures of the 
liver, is called the ligamentum hepatico-duodenale, and forms the anterior boundary* 
of the foramen of Winslow. 

The CtastrocoUc, or Great Omentum (Fig. 115), extends from the greater curva- 
ture of the stomach and first part of duodenum above to the transverse colon 
below. It forms a fatty apron, which keeps the small intestine warm, and inter- 
venes between this and the anterior abdominal walla. The lower part of the great 
omentum occupies the pelvis. It is a |>art of the posterior raesogaster, which 
bags to the left and forwanl. The, interior of the bag is the cavity of the great 
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omeDtum, also called the lesser sac of the peritoneum. As the pouch increasea 
in length, hanging down from Uie greater curvature of the stomach, it becomes 
adherent to the transverse colon and its mesocolon. 

The OaBtrosplenic Omentnin is a very delicate double fold of peritoneum cod- 
necting fundus of stomach to margins of hilum of spleen. It cootains the vara 
brevia of the splenic vessels, passing to the fundus of the stomach. It is a rem- 
nant of the posterior mesogaster. That part of the posterior meai^aater betvreen 
the spleen and posterior abdominal wall in the embryo, obtains in the adult as the 
phrenosplenic ligament, and contains the splenic vessels and sympathetic splenic 
plexus of nerves. 

FORAMEN OF WINSLOW AND SAGS OF FEBITONEUH. 

Tlie Foramen of Winslow is the communication between the greater and lesser 
sacs of the peritoneum. (Fig. 116.) It will admit one or two fingers for diag- 
Dostic purposes in palpating the bile-ducts. The foramen is bounded in front by 
the free edge of the lesser omentum ; behind, by the ascending vena cava ; above, 
by the caudate and Spigelian lobes of the liver ; below, by the duodenum and 




IilBseclloD loBhowrelKtlaaeorthe fonimeD or wtiiiloii, to whlcb ibe d&rt points. Tbe ftontof the right pmtlDii 
or the gist rohepallc omeDtum basbeea cut and turned otT to Ibe left, and tbe liver Itned up and hack. dlBpU^lDK 
tbe objeculn tbe [rotit mbII oC the lorauieo. The borliautal brokeu line marks the poslllOD oF the section from 
which tbe next picture his made. (Girrish afiet Testut.) 

hepatic artery. The foramen is brought into view by elevating the liver. The 
free edge of the lesser omeulum (anterior boundary of the foramen of Winslow) 
contains the bile-ducts, portal vein, hepatic artery, sympathetic and pneumogastric 
nerve tilaments, bound together by connective tissue called the capsule of Gtisson, 
The Lesser Sac of the Peritoneum has superior, inferior, anterior, posterior, right 
and left lateral limitations, each of which are here given. Superiorly, it is lim- 
ited by that part of the under liurface of the liver behind the transverse Hssure; 
inferiorly, by adhesions between the anterior and posterior layers of the great omen- 
tum; anteriorly, by the lesser omentum, posterior surface of stomach, and the two 
anterior layers of the great omentum ; posteriorly, by the two posterior layers of 
the great omentum, transverse colon, and ascending; layer of the transverse meso- 
colon; laterally, on the right, by the foramen of Winslow; laterally, on the left, 
by the lieno-renal ligament. 

MESENTERY PROPER. 

The Mesenterr Proper is a double fold of jwritoneum which surrounds and sup- 
ports the jejunum and ileum. (Fig. 115.) It has (1) a free or intestinal mai^m 
about twenty feet in length ; (2) an attached margin or root, about six inches in 
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length. The depth of the mesentery (from root to intestine) is about eight or ten 
inches. The mesenteric attachment extends obliquely from the left side of the 
second lumbar vertebra to the right iliac fossa (a distance of about six inches), 
crossing aorta and ascending vena cava. The contents of the mesentery are (1) 
jejunum and ileum; (2) superior mesenteric artery, its accompanying veins and 
sympathetic nerves; (3) mesenteric glands; (4) more or less lymphatic glands, fat, 
and connective tissue. 



CHAPTEK XVI. 

THE ABDOMINAL AND PELVIC ORGANS. 

ALIMENTARY CANAL. 

The Small Intestine is from sixteen to twenty-four feet long, and includes : the 
duodenum, about ten inches in length ; the jejunum, about eight feet in length; 
the ileum, about twelve feet in length. The large intestine is four to five feet in 
length and includes : the appendix, from three to six inches in length; the caecum, 
about 2.5 inches in length ; the ascending colon, variable in length ; the trans- 
verse colon, about two feet in length; the descending colon, about twelve inches 
long; the sigmoid, variable in length; the rectum, about six inches in length. 
The liver is a compound tubular gland. The pancreas is a compound racemose 
gland; the spleen is an accessory blood-gland. 

Embryology. The abdominal part of the alimentary canal begins at the oesopha- 
geal opening in the diaphragm, and ends at the external sphincter ani muscle in 
the ischiorectal part of the pelvic outlet. The terminal opening is called the 
anus. The abdominal part of the alimentary canal in the embryo consists of a 
straight gut-tube, in the mid-line of the posterior abdominal wall, located behind a 
layer of general dorsal peritoneum. This primitive canal is nourished by three 
arteries: gastric, superior, and inferior mesenteric. In the embryo, the primitive 
straight tube, growing up behind (and pushing fonvard) the peritoneum, is so far 
removed in appearance and location from the adult type, as to make its recogni- 
tion a matter of most interesting embryological and morphological study. 

Uneqaal Growths. In the study of the alimentary canal, bear in mind two 
unequal growths : (1) the rapid growth of the underlying gut-tube ; (2) the slow 
growth of the overlying peritoneum. As a natural sequence of unequal growth, 
the straight tube becomes convoluted in some places, and when the limits of its 
growth have been reached certain parts will have been robbed of their primitive 
peritoneal covering, 

THE STOMACH. 

Dissection. Introduce a glass tube into begioniDg of jejunum and inflate duodenum and 
stomach. (Fig. 117.) To accomplish this, find jejunum beneath transverse colon and its 
mesocolon. When stomach is fulfy distended, tie off gut where the inflation was made. 
Study great omentum attached to greater curvature of stomach and transverse colon. Cot 
through great omentum along greater curvature of stomach and insert hand into lesser cavity 
of peritoneum (cavity of great omentum). 

Study attachments of lesser omentum (gastrohepatic) to lesser curvature of stomach and 
transverse fissure of liver. Cut through lesser omentum and insert hand into lesser cavity of 
peritoneum. Find root structures of liver between layers of lesser omentum (hepatic artery, 
portal vein, bile-ducts and nerves). Now, by blunt dissection remove lesser omentum from 
these root* structures. (Fig. 116.) 

Find gastrosplenic omentum connecting fundus of stomach to spleen and demonstrate 
splenic vessels entering latter organ. (Fig. 117.) Demonstrate spot where (X^^ophagus passes 
through diaphragm, and locate gastric artery along leflser curvature of stomach, while 
stomach is inflated study all its relations. Locate thickened band of muscular fibres (the 
pylorue) and' tie strong ligature about same. Cut to left of ligature. leaving duodenum still 
mflated. Stomach may now be removed and its interior structure and coats studied with a 
dissecting microscope. 

Location and Size. The ittoniach is located in the epigastric and left hypochou- 
driuc regions. When empty it is below the liver and in front of the pancreas; 
when distended, it presses forward and to the left, and may embarrass the action 
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of tbe diapliragm aiiH lieart. The stomach is Ave inches wide, twelve incht'i^ 
long, aod lias an average capacity of five pinta. 

Analysis. (1) The stumach has two surfaces — anterior and {MBterior; (2) two 
hiirders — upper (three to five inches long), and lower, twelve to twenty inches 
loug; (:)) a great euUde-sac at the cardiac end and a small lul-de-eac at the 
pyliiric end ; (4) a pyloric orifice at the estremfl right end and a cardiac orifice, 
three inches from left end. (Fig. 117.) The cardiac orifice is funnel-like and 
directed upward; the pyloric orifioe is one-half inch in diameter, and composed of 
mucnsa and circular muscular fibres. Tlie surfaces of ihe stumach, anterior and 
posterior in the adult (were left and riglit, respectively, in the rmbryo, before rota- 
^ tion of the alimpntary c«n!il occurred), and are completely invested by [writoneum. 




I 



Omanti. The stomach is attached tu three adjacent organs by modified forma 
of primitive meiogaster: 1. The lesser ymcntiim is a double fold of peritoneum 
extending from the lesser curvature of the stomach to the transverse fissure of the 
liver. It contains the hepatic artery, portal vein, bile-ducts, sympathetic and 
pnenmogastric nerves, bound together by the capsule of Glisson, 2. The great 
omentum (derived from posterior mesogaster) hindi^ the greater curvature of the 
Stomach to the transverse colon. 3. The gastrosptenic omentum binds the car- 
diac end of the stomach to the tipleen. The nerve-supply of the stomach is from 
the solar plexus and vagus nerve. 

Arteries, (1) Gaslri<', from aeliuc axis of aorta; (2) pyloric, a branch of the 
hepatic; (^i) gastro-epiploioa dextra, a branch of the gastrodundenat; (-Ifgastro- 
epiploicu sinistra, a branch of ttie splenic; (-'it go^troduudcual, a branch of tlie 
hepatic; (G) vasa bivvia, liranelies of the splenic. 
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The student should remember the primitive relation of. the liver, stomach, 
spleen, and pancreas : The liver is in the anterior mesogaster in front of the 
stomach; the spleen and pancreas in the posterior mesogaster. Coeliac axis gives 
off three large arteries for these four organs : (1) The gastric, which passes 
forward to the anterior border of the stomach; (2) the hepatic, which passes 
beyond the stomach between the layers (right and left) of the gastrohepatic omen- 
tum, to the liver; (3) the splenic, which passes backward between the two layers 
of the posterior mesogaster, to the spleen and pancreas. 

(General Relations. Above, liver, lesser omentum, and diaphragm ; below, the 
transverse colon and great omentum; in front, the abdominal walls and peri- 
toneum ; pylorus, gall-bladder and under part of liver; cardia, spleen and gastro- 
splenic omentum. The cardiac end is continuous with the oesophagus; the pyloric 
with the duodenum. Behind the stomach are the pancreas, crura of diaphragm, 
transverse mesocolon, solar plexus, spleen, left kidney, left adrenal, aorta, and 
ascending vena cava. 

Embryology. Up to the third month of foetal life, the stomach is a dilatation 
with its long axis parallel with the vertebral column. During the third month 
it rotates from left to right, thus making the left surface anterior, and the 
right, posterior; it also rotates transversely, bringing the pylorus to the right side 
and the cardia to the left. This double rotation accounts for the presence (in 
the adult) of the left vagus nerve on the anterior, and the right on the posterior 
surface of the stomach. 

Reflex Phenomena in cancer of the stomach and gastric ulcer may occur as 
somatic pain in the abdominal walls (** epigastric tenderness'' in gastric ulcer, or 
lower shoulder region) because the stomach is supplied by the solar plexus, and 
the somatic correspondence of this plexus is from the sixth to the tenth spinal 
nerves. 

THE DUODENUM. 

Dissection. While duodenum is inflated study the four parts of the organ (supHerior, 
descending, transverse, and ascending). Find the descending part extending to right kidney 
and making abrupt turn across body as transverse duodenum. Find transverse duodenum 
passing beneath superior mesenteric vessels and ending in the ascending portion continuous 
with the initial part of jejunum near point of inflation. For further study and dissection be 
guided by illustrations and text. (Fig. 117.) 

The first eight or ten inches of the small intestine is called duodenum. Ex- 
tent : From pylorus to left side of second lumbar vertebra. Size: Diameter, two 
inches; length, eight to ten inches. Comparative fixity : Most fixed part of small 
intestine. Comparative diameter : Widest part of small intestine. 31orphological 
antecedent: Embryonal fore-gut. Its general relation to the transverse colon is 
behind; its retrocolic position is due to rotation from left to right. General relation 
to pancreas: Curves around the same. Parts: superior, descending, transverse, 
ascending. Arteries: Pancreatic, duodenal, superior, and inferior. 

Superior Portion. Extent: From pylorus to neck of gall-bladder; two inches 
long. Direction: Upward and backward to right. General cliaracter : Very 
freely movable. Anterior and lateral peritoneal investment entire. Posterior 
peritoneal investment, near pylorus, incomplete. It is above the foramen of 
Winslow and in front of the hepatic root-structures. 

Descending Portion. Extent : From neck of gall-bladder to third lumbar ver- 
tebra. Direction: Downward, and curving to left. General character: More 
fixed than ascending portion. Peritoneal investment : Covered in front only, above 
and below colon. Derivation of peritoneum : Superior transverse mesocolon. It 
is behind the transverse colon, to the right of the head of the paucreas, and in 
front of the vena cava, right kidney, and renal vessels. The back part is pierced 
by the common bile-duct and the pancreatic duct. 
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Transverse Portion.. Extent: From right of body of third lurabar vertebra 
across spine. Direction: Obliquely upward and to left. General character: 
Longest and most fixed part. Peritoneal investment : Covered in front only. It 
is behind the transverse mesocolon and superior mesenteric vessels^ below the 
inferior pancreatico-duodenal artery, pancreas and superior mesenteric artery, and 
in front of the vena cava, aorta, and crura of diaphragm. 

Ascending Portion. Extent : From side of third lumbar vertebra upward about 
one inch. Peritoneal investment : Covered in front and (partially) on the sides. It 
is attached to the left crus of diaphragm, this attachment being called musculus 
suspensorius duodeni. 

Embryology. At an early period the duodenum had a dorsal mesentery. Sub- 
sequently, with rotation of the stomach, it lost its mesentery, by fusion with the 
posterior abdominal wall, and became fixed. The transverse mesocolon fuses with 
the peritoneum of the ventral surface of a part of the duodenum. 

Beflez Phenomena in duodenal ulcer, may occur as somatic pain in right hypo- 
chondrium and lower shoulder region, because its nerve-supply is from solar 
plexus, and this plexus has its somatic correspondence in the spinal nerves from 
the sixth to tenth thoracic. 

JEJUNUM AND ILEUM. 

Dissection. (Fig. 118.) Begin at end of duodenum with jejunum and trace small intestine 
to its point of confluence with the larger intestine — the ileocsecal junction. Lift this mass 
of small intestine and study attachment of its mesentery to posterior abdominal wall. With 
blunt instrument divide one layer of its mesentery and find vessels, nerves, and mesenteric 

f lands which supply the small intestine. Find small intestine in free margin of mesentery, 
^or further study consult text and illustration. 

The upper two-fifths of the small intestine, counting from end of duodenum, 
is called jejunum. It is about eight feet long, and always more or less empty; 
hence the name, intestinum jejunum. The diameter of the jejunum exceeds that 
of the ileum by one-half inch; its walls are thicker, its mucous membrane more 
complex, and its blood- supply more abundant. Surgical repair on jejunum pro- 
ceeds more rapidly than on ileum ; strangulated hernia of ileum, on the other 
hand, is less dangerous than that of the jejunum. 

The Mesentery extends from duodenum to ileocsecal region. The upper mesen- 
tery is, for reasons comprehensible only when rotation is understood, continuous 
with the under layer of transverse mesocolon and with peritoneum of ascending 
colon; the lower layer is continuous with peritoneum of descending colon and 
sigmoid. 

Goats: Serous, muscular, submucous, and mucous. The serous or peritoneal 
coat is on the outside, and may be easily studied. The mucous coat is thrown 
into folds called valvulre conniventes, and can only be seen when the gut is 
opened and cleansed. (See Gray's Anatomy.) 

The Blood-snpply of the Small Intestine is from the superior mesenteric artery. 
The arteries are accompanied by veins which ultimately reach the portal vein. 
The arteries are supplied with sympathetic nerves from the superior mesenteric 
plexus. The intestine, with all its accessories, is between two layers of the 
peritoneum called the mesentery. 

Meckel's Diverticulum is occasionally found attached to the ileum from one to 
three feet from the iJeocsecal junction. It is most frequently met as a blind tube 
from one to several inches in length. It may be the cause of congenital fecal 
fistula, to appreciate which the student should recall the following bit of embry- 
ology : The early gut-tube was connected to umbilical vesicle by vitelline duct. 
During sixth week, vitelline vesicle begins to lose its usefulness. The duct is 
attached to the ileum near ileocaecal region. The duct may do one of three 
things: (1) Become obliterated; (2) remain a cul-de-sac; (3) remain patent, 
connecting interior of ileum, via umbilical aperture, with external world. 




LARGE INTESTINE. 

DlMectlos. Introduce p\aas lube into lower end of ileum (about Bii inches from csecnm). 
inHate uiuie and tie off. Stud^ Che three distinctive cliaracterB of large intestine (lougitu- 
dianl bandii (three), saci^ulBtionB, and fatty masseit]. Study atUchnient of tranaverae meso- 
volon to ubdomiaal wall, aad ila reUtlou to transverBe dundenuui. Study location and liiaitK-^ 
tiona of aHcetidinp, transverse, and deacendiDg colon. Locate appendix and sigmoid. "~ 
guided by text and illuatTalioas. 

The Large Litestine, wliuse arliitrary subdivisions will presently be describee 
dates its iuceptiun from the eixtli week of intra- uterine life, at which time a pre 
viuusly straight gut, uniform in texture, differentiates at a jmint known as thd 
ileooecal region, into lar^e and small intestine. 

In the adult the large intestine extends from the ileoctecal region to the anu^ 
The ilerxuecal region is in the iliac fossa on the iliopsoas muscle. The large iuteii 
tine almost completely surrounds the small intestine, except the duodenum " 
praoticul pur|M)ses in anatomy and surgery we distinguish lai^e from small intes- 
tine by the presence in large intestine of the three following structures; (1) Three 
longitudinal bands of muscular fibre; (2) sacculations pnxTuced by the longitudi- 
nal bands: (^) fatty masses, called appendices epiploieie. The function of 1he_ 
aplieiidsges of falty masses is not known. The sacculations arc vsriab 
in different specimens. The gut must lie iuHnted to appreciate a))[)earBnce of thd 
saoculations. The three longitudinal bands radiate from the ap]>endix and i 
lost on the rectum, these two evtremes being the only parts of the lai^e intestitn 
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in which longitudiDal bands are not present. The bands are equidistant from one 
another^ and named and located as follows : (a) Posterior, on attached border of 
intestine; (b) inner, on lower part of transverse colon and inner part of remainder; 
(c) anterior, on front part of intestine. The surgical importance of longitudinal 
bands (and also their importance in dissection) is as a guide in locating the 
appendix. Since these bands radiate from the appendix any band followed 
toward the right iliac fossa leads to the appendix. 

The OsBcum (caput coli) is the initial end of the large intestine and a part of 
the ascending colon. It is situated below entrance of ileum into large intestine. 
It is about two and a half inches long and three inches in diameter. In 
the majority of cases the apex of the caecum rests on the psoas muscle. The 
caecum may be wholly within the true pelvis, or, in cases of faulty rotation 
(which are rare), it may be on the left of the mid-line of the posterior abdominal 
walls. The csecum presents the following four types in the adult : (1) Infantile, 
conical; (2) appendix at apex; (3) quadrilateral, appendix between two bulging 
sacculi; (4) right caput undeveloped, apex to left and behind; (5) left caput 
atrophied, no trace of apex. The csecum may be insignificant (microceecum) or 
ovei^rown (macroccecum). The ileum may pass behind the colon and open into 
the colon on the right side; it may enter the front of the cfiecum or the caecum may 
be found just uuder the liver or near the umbilicus. The primitive condition 
of a common mesentery may obtain. (See Gerrish's Anatomy.) 

The Vermiform Appendix. This is attached to caecum near ileocaecal valve, on 
inner and posterior part. It varies from one to nine inches in length, and is a 
blindy hollow tube. It is usually behind the ileum. It may hang across the 
pelvic brim, or lie vertically behind the caecum. It has a mesentery derived 
from left mesentery of ileum. Its mesentery is triangular, and has in its free mar- 

S'n the appendicular artery, a branch of the ileocaelic. Like the major part of 
e alimentary canal, the tube grows faster than the peritoneal covering — the 
mesentery — hence, the twisted condition of the organ. At the time of its first 
appearance in the embryo, the appendix equals the caecum in size. 

The Ileocecal Valve (valvula Bauhini) is formed by a double fold of mucous 
membrane and circular muscular fibre at junction of small and large intestine. 
The valve is not perfect, as has been noted in clinical practice by ejections from 
the mouth, of substances injected per rectum. The student should demonstrate 
in the dissecting-room the fact that water introduced into the ascending colon 
near the liver will find its way quite readily into the small intestine. There is 
usually to be found at the beginning of the appendix a small valve formed by a 
fold of mucous membrane. 

Subdivisions. The ascending colon extends from the right iliac fossa to the 
lower margin of the liver. It begins in a blind pouch, the caecum, to which is 
attached the vermiform appendix. The ascending colon is variable in length, 
usually from four to six inches. A very large liver, or imperfect rotation may 
account for its shortness. It is held in position by peritoneum, which covers the 
anterior surface and sides only, and with the exception of a few cases, has no 
mesocolon. The ascending colon may be absent, in which case the caecum belongs 
to the transverse colon. The ascending colon is in relation with right kidney, 
descending duodenum, quadratus lumborum and transversalis muscles. 

The Tnuisverse Oolon extends from the hepatic to the splenic flexure of the colon, 
across the junction of the epigastric and umbilical regions, and makes a sharp 
bend downward at the lower border of the spleen, called the splenic flexure. It is 
held in position by the transverse mesocolon. It is in relation above with the 
liver, gall-bladder, and spleen; behind, with third part of duodenum; below, 
with small intestine; anteriorly, with abdominal walls. Its artery is the middle 
colic, a branch of the superior mesenteric. 

The Descending Oolon extends from the splenic flexure to the sigmoid. It lies 
in the left hypochondriac and left lumbar regions. It is more movable than the 
ascending colon. Behind, it is related to outer border of left kidney, diaphragm, 
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trausversalis and quadratus lumbonim mii»oles, while in front of it lies tlie small J 
intestine. The descending colon ImB, as a rule, no peritoneum posteriorly. IqJ 
one hundred diasectiona, a distinct mesocolon was found in thirty-six bodies, 
desoendine colon receives its blood-supply from the inferior mesenteric artery— 
colica sinistra. _ 

The Sigmoid Flexure begins at the crest of the ilium and ends opposite the left 
sacro-iliac synchondrosis. From its reflemblance to a Greek letter, the sigmoid is 
called the omega loop. The norma! position of omega loop is in the left iliac 
fossa, but it may hang down in the true pelvis. As a rule, the sigmoid is in 
contact with the bladder and hidden from view by the small intestine. The sigmoid 
has a mesosigmoid from one to four inches in length. The mesosigmoid may be 




absent over the psoas magnns muscle. At bifurcation of conimou iliac artery is the 
intersigmoid fonBn, an occasional seat uf sigmoid hernia. The fossa is leas thau 
two inches deep and formed by the sigmoid artery and folds of the mesostgmuid. 
Tiie sigmoid is supplied with blood by the sigmoid artery, ii branch of tliu inferior 
mesenteric. 

The Bectnm extends from the sacro-illac synchondrosis to the anus, and has first, 
second, and third portions. The first portion, four inches long, extends from the 
left wicro-iliao jiiiut to the level of the thin^ sacral vertebra in mid-line; the 
seiwnd, three inches long, extends from tlie third sacral vertebra to ajwx of pros- 
tate gland, lino inch in front of the tip of the coccyx; the third, one inch long, 
extends from iipfx of prostate to anus. ~ 
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The lower segment of the rectum is not covered by the peritoneum; the levator 
and muscle are attached to it. It is surrounded by the internal sphincter muscle 
below the prostate. The external sphincter is at its end. Arteries: Superior 
hemorrhoidal, from inferior mesenteric; middle hemorrhoidal, from internal iliac; 
inferior hemorrhoidal, from internal pudic. There are two systems of veins in the 
rectum — portal and iliac; the portal system joins the mesenteric veins, the iliac, 
the internal iliac veins. The veins are longitudinal in the lower part of the 
rectum, where they communicate freely, forming the hemorrhoidal plexus of veins. 
The hemorrhoidal plexus of veins, situated between the mucosa and musculosa, 
surrounds the lower part of the rectum. The plexus discharges (1) into the in- 
ternal pudic vein through the inferior hemorrhoidal vein; (2) into the internal 
iliac vein through the middle hemorrhoidal; (3) into the inferior mesenteric 
through the superior hemorrhoidal vein. 

The Anus is the terminal opening by which the rectum performs its extrusive 
function. The corrugator cutis ani, external sphincter ani, and levator ani are 
important accessory muscles. The internal sphincter ani is produced by a thicken- 
ing of the circular muscular fibre of the rectum for about one-half inch. It is 
located about an inch above the anus, where it forms a complete muscular ring. 



THE LIVER. 

Dissection. Study relations, surfaces, borders, and ligaments of liver. Find round liga- 
ment in free border of falciform ligament. Review root-structures and locate right and left 
lateral ligaments. Pass finger through foramen of Winslow into lesser cavity of peritoneum. 
Dissect (with blunt instrument) branches of hepatic artery, and trace portal vein to its origin. 
Dissect ^all-bladder away from its fissure, inflate and study cystic, hepatic, and common ducts. 
Consult illustration and identify the following lobes : right and left lateral, Spigelian quad- 
rate and caudate. Also identify the following fissures: longitudinal, transverse, portal, 
fissure for vena cava, fissure for gall-bladder. 

Location : Epigastric, right and left hypochondriac regions. Weight : about 
five pounds in the male, less in the female. Displacement capacity : ninety-five 
cubic inches. Specific character: firm, solid, friable, chocolate color. It has 
two borders — anterior and posterior; two extremities, right and left; three sur- 
faces, superior, inferior, and posterior; five lobes, right, left, caudate, quadrate. 
Spigelian; five fissures, cystic, caval, transverse, umbilical, and fissure of ductus 
venosus; five ligaments, broad, round, coronary, and right and left lateral. 

The Root-structures of the liver are those nerves and conduits that enter the organ 
through the transverse fissure, between the anterior and posterior layers of the 
lesser omentum, supported by connective tissue known as the capsule of Glisson. 
Names of root-structures of liver: 1. Left vagus nerve filaments, and sympa- 
thetic nerves from solar plexus (accompanying vessels under the name of the hepatic 
plexus) and conferring on the liver sensation, resiliency, and trophic qualities. 
2. Hepatic artery, a branch of the coeliac axis of the aorta, dividing into right 
and left lobe branches ; this artery lies to left of common bile-duct and anterior 
to portal vein; it furnishes the liver and gall-bladder with nutrition. 3. The 
portal vein (about three inches long) is made up behind the head of pancreas by 
confluence of splenic and superior mesenteric veins. In transverse fissure of 
liver the vein ailates to form the portal sinus; it then divides into a right and 
left branch and enters the liver. The portal vein, in its passage to the liver, lies 
posterior to and between the hepatic artery and common bile-duct. The tributaries 
of the portal vein are gastric, cystic, splenic, and superior mesenteric. The inferior 
mesenteric is tributary to the splenic vein. The portal vein begins in capil- 
laries in the spleen and abdominal digestive organs, and ends in capillaries in 
the liver. In the liver the portal vein receives the capillaries corresponding to 
the distribution of the hepatic artery, and leaves on the posterior surface, dis- 
charging into the ascending vena cava under the name of vente cavse hepatica. 
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The Anterior Border of the liver is B sharp, tbin etl^e. (Fig. 125) Afl 
beginning of the tongitmlioal fissure is the interlobar notch, whicli divides tbefl 
right lobe from the left. This border is freely movable. 

Tbe Posterior Border \s thiek, rounded, fixed, and notched for the ai^c-euding I 
vuna cava and vertebra! coliimu. 

The Superior Surface is divided into the right and left lobes by the suspensory J 
ligament, a i-emnant of the anterior mesogaater. On left lobe ie a depression fori 
the heart. Thiw whole surface is moulded to the concave surface of the diaphragm. 

The Inferior Surface of the liver includes the transverse fissure and the part in 
front of the fissure. The parts of this surface not covered by peritoneum are (1).| 
fissure for the gall-bladder, the space between the two layers of the lesser omentum. ' 
[On this surface are the longitudinal fissure, which contains the umbilical vein in the 
embryo, and is, for this rensou, called the umbilical fissure. In adults the umbil- 
ical fissure contains the round ligament of the liver — the obliterated umbilical vein.) 
(2) The fissure for the gall-bladder, (3) The transverse fissure, transmitting 
jMirtal vein, hepatic duct, uud lie])atic artery. (4) The quadrate lohe, betw 




galUbladder and umbilical fissure. (5) Certain more or less marked * 
where adjacent organs impinge on the liver, known as impressto gaslrioa, ii 
reaalia, impressio ctvlica, and impressio duodenalis, 

The Qall-bladder is jutit to the right of the quadrate lobe in the fissure for t 
gall-bladder. It may be inflated on the cndaver, and will then touch the froiM 
wall of the altdomen at the ninth costal cartilage, where in the living it is accei 
sible for operatioD. It is from two and a half to four inches long, pyriform fa^ 
shape, and one and a half inches wide at the fundus; it holds about one ounce. I 
The neck is at the transverse fissure of Ihe liver. It has a right curve above and' 1 
a left one below. The [»art of the gall-bladder lietween the fundus and neck tsj 
the bmly. I 

The Gall-ducts are ( 1 ) the cystic, about one and a half inches long, unites wilh I 
the hepatic and forms the common bile duct, It lies in front of the portal vein 
and to the right of the hepatic artery. If this duct is obstructed, bile can neither 
escape from nor enter the gall-bladder. (2) The hepatic, made up iu the traiisverne 
fissure of the liver by the junctiou of right and left hepatic ducts from the right 
and left lo!>e,i, respectively. It i? about one and a half inches long and unites 
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with the cystic duct to form the common bile-duct. If this duct is obstructed 
bile eauDOt escape from the liver. This duct crosses the hepatic artery and portal 
vein to join the cystic. (3) The common bile-duct (ductus communis choledochus) 
is formed by the union of the cystic and hepatic ducts. It is three and a half 
inches long and a quarter of an inch in diameter. It lies between the two layers 
of the lesser omentum. Its course is (a) behind the first stage of the duodenum; 
(6) in front of portal vein; (c) to right of hepatic artery; (d) to left of descending 
duodenum; (e) behind head of pancreas and descending duodenum. It perforates 
the second part of the duodenum and unites with the pancreatic duct, forming a 
dilatation — the ampulla of Vater. 

The Posterior Sux^e of the liver is behind the transverse fissure. On it are 

(1) Spigelian lobe, between ascending vena cava and fissure for ductus venosus; 

(2) ascending vena cava; (3) fissure for ductus venosus; (4) tuber omentale. 
Embryology. The liver is a compound tubular gland. Glands in general are 

formed by an ingrowth of the walls of the cavity to which they pertain. At an 
early period the ventral wall of gut, below stomach, forms two diverticula, one the 
future pancreatic, the other the common bile-duct. The common bile-duct 
evaginates two diverticula; one becomes the gall-bladder, the other grows into the 
liver ridge located in future diaphragm, and evolves the liver. The liver owes 
its bile-duct epithelia and proper hepatic cells to the ectodermic evagination; its 
connective-tissue parts, to the liver ridge. The liver, therefore, consists of two 
elemental parts, a duodenal and a diaphragmatic. In embryo the liver occupies 
a position between the two layers of the anterior mesogaster, in front of the 
stomach. (See Gerrish's Anatomy.) 

Reflex Phenomena, in biliary colic, cancer of liver, suppurative hepatitis, and 
many other diseases of the liver, may occur as somatic pain in right shoulder or 
abdominal walls, since the liver derives its nerve-supply from the solar plexus, 
and the somatic correspondence of this plexus is in the spinal nerves from the 
sixth to the tenth thoracic. 

THE PANCREAS. 

Dissection. Locate behind the stomach, extending from duodenum across crura of dia- 
phragm, superior mesenteric vessels, aorta and vena cava, splenic vessels, left kidney, 
adrenal, ana portal vein to spleen. (Pigs. 116, 121.) Dissect with blunt instrument, the 

Sancreas from these structures. Find duct of pancreas opening into descending or transverse 
uodenum. Consult illustrations and text. 

Location. Epigastric and left hypochondriac regions. Physiological class: 
A compound, racemose gland. Size: Length, seven inches; breadth, one and a 
half inches, and from one-half to one inch thick. Specific physical character : 
Soft, pinkish, cream-colored. Divisions: Head, neck, body, tail, and excretorj' 
pancreatic duct. The head is embraced by descending and transverse duodenum, 
and is disk-shaped and flattened. The neck is a slight constriction joining the 
head and body. Surfaces of body : Anterior, inferior, and posterior. Peritoneum 
of anterior surface : Derived from transverse mesocolon. Anterior visceral rela- 
tion: Posterior surface of stomach. Anterior surface: Concave, produced by 
Pressure of stomach. The posterior surface is in contact with the crura of the 
iaphragm, superior mesenteric vessels, aorta, vena cava, splenic artery and 
vein, left kidney, left adrenal, and commencement of portal vein. The tail 
touches the inner surface of the spleen. The pancreatic diust : Synonym, duct 
of Wirsung; origin of the duct is in the tail, by smaller ducts; its end is in 
the descending duodenum, where it may join the common bile-duct. There may 
be an accessory duct. (Fig. 121.) Arteries: Splenic, hepatic, and superior 
mesenteric. The veins open into the splenic and superior mesenteric. 

Embryology. The pancreas is produced by evagination of the dorsal wall of the 
duodenum. In early embryo it lies behind the stomach between the two layers 
of the posterior mesogaster, completely invested by peritoneum. With rotation 
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of the alimentary canal, pancreas loses its raeeenlery and becomes a retroperi- 
toneal oraan. The evagination of the duodenal wall, previously referred to, 
meets emoryonic conDective tissue in posterior mesogaeter, and the result of the 
meeting is the formation of the pancreas. The pancreas has then, embryologi- 
oally, two elements — duodenal and embryonal connective tissue. 




Duets of tbe pancnu. Pkrt ot Cbe ftont trail of tbe duodenum U cut airay. (Gkhkuh after TmuT. 



THE SPLEEN. 

DisssctioD. (Pig. 110.) Locate attached to fundus of stomach by gaatroaplenic omentum. 
Diwect through omentum and find splenic vessels entering hilum. Locate and study rela- 
tions of tbe four borders and two surfaces. Locate costo-colic ligament which supports the 
organ. Cut through fibro-elaatic capsule and examine spleen putp. 

Physiological Olaas. A great ductless blood gland. Situation : Deep in the left 
hypochondriac region. Location : I^tween the fundus of the stomach and the 
diaphragm. It is between the eighth and eleventh ribs; its organic character 
is bluish red in color, soft, and easily torn. Shape: Elliptical, with long axis 

tiarallel to line of (entli rib. Size: Length, five inches, breadth, three and a 
lalf inches, and thickness, nue and a half indies. It has a displacement capaoity 
of fifteen cubic inches. Surfaces : Outer, convex ; inner, concave. Inner surface 
is divided by hiUim (a vertical slit), which transmits splenic vessels. Borders : 
Anterior, posterior, upper, and lower. Coats: (!) Fibro-elastie, capsule; (2) peri- 
toneal covering. 

The Splenic Artery, a branch of cfeliac axis, is large and tortuous and enters 
the spleen by several branches. The arteries in tbe subslauce of the spleen are 
supported by trabecular connective tissue derived from the fihro«ipsule. The splenic 
artery lies above the splenic vein and passes along the upper border of the jwin- 
creas, being partially concealed from view by this gland. Tlie branches of the 
splenic artery are (1) terminal, five to eight, distributed to spleen pulp; (2) vasa 
brevia, to greater cul-de-sac of stomach; (3) left gnstro-epiploica sinistra, which 
anastomoses with the gastro-epiploica dextra; (4) tiio largo pancrcalio, accom- 
panies the itancreatic duct; (5) small pancreatic to pancreas. 
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The Splenic Veins begin as capillaries in the splenic pulp; they unite to form 
four or five small veins, which unite before they reach the hilum, to form the 
splenic vein. The vein accompanies the splenic artery, lying below same, and be- 
comes confluent with the superior mesenteric vein behind the head of the pancreas 
to form the portal vein. In its course it receives the following veins : the inferior 
mesenteric, left gastro-epiploica, pancreatic, and vasa brevia. The nerve-supply 
of the spleen is from the solar plexus. Nerves are called splenic sympathetic, 
and accompany splenic artery. The spleen elaborates the albuminous materials 
of the food and stores them up for future use. 

Embryology. In embryo the spleen lies between the two layers of the posterior 
mesogaster near the pancreas. It is differentiated from the mesodermic tissue. 
The characteristic part of the spleen is called pulp, which is formed of nucleated 
cells along the branches of the arteries in the spleen. In addition to the ordinary 
one there may be several smaller spleens — from one to twenty — developed in 
the gastrosplenic or even in the gastrocolic omentum. 

Visceral Belations. The external surface of the spleen is in relation with the dia- 
phragm, and corresponds to the ninth, tenth, and eleventh ribs. The internal 
surface is in relation with the cardiac end of the stomach, tail of pancreas, left 
adrenal, and left cms of diaphragm. The superior border is connected to dia- 
phragm by the suspensory ligament of the spleen. The inferior border is in rela- 
tion with the splenic flexure of the colon The posterior border is attached to the 
left kidney by connective tissue. The hilum is connected to the cardiac end of 
the stomach by the gastrosplenic omentum. 

Boflez Phenomena incident to disease of the spleen may occur either in the 
vicinity of the left shoulder or in the left abdominal walls, as somatic pain, since 
this organ receives its nerve-supply from the solar plexus, and this plexus has its 
somatic correspondence in the spinal nerves from the sixth to the tenth thoracic. 



THE KIDNEYS. 

Dissection. Study the anterior and posterior relational. Trace renal vessels and ureter from 
kidney. Note fatty capsule and fibrous capsule. Search for supernumerary arteries. Identify 
hilum, borders, and surfaces. Study course of ureter to bladder ; note its relation to spermatic 
vessels (posterior). Study interior of organ in Gray's Anatomy. 

The kidneys (Fig. 122) are two in number, one on either side of the vertebral 
column. The adrenal body or suprarenal capsule lies on the upper end of each 
kidney in a quantity of connective tissue and fat. Location : The kidney lies 
opposite the twelfth thoracic and first, second, and third lumbar vertebrae, princi- 
pally in the hypochondriac and epigastric regions. Owing to the great size of 
the right lobe of the liver the right kidney is somewhat lower than the left. 
The upper end of each kidney is in relation with the twelfth rib; the lower a 
little above the highest part of the iliac crest. Size: The kidney weighs about 
four and a half ounces ; it is about four inches long, two and a half inches broad, 
and one inch thick. Its shape is characteristic and well understood, but to be 
perfectly appreciated the dissecting material should be preserved iu formalin with 
the organ in situ. Analysis : The kidney has two surfaces, anterior and posterior; 
two borders, an internal concave, and an external, convex and smooth ; two 
extremities, upper and lower, and a place where the nerves and conduits enter 
and depart, called the hilum. (See Gray's Anatomy,) 

The Hilum, or anatomical root of the kidney, is a lougitudinal fissure in the 
centre of the inner concave border. It accommodates the following root-structures 
enumerated from before backward : (1) renal vein ; (2) renal artery ; (3) sympa- 
thetic nerves ; (4) ureter. The hilum is limited by thick anterior and posterior 
lips, and leads into the renal sinus. 



The Anterior Snr&ice of the right kidney has tliree impregsioiia produced by the I 
thi'ee orgaiifl in relation whh its anterior surface: (1) Hepatic impressiun, uro-l 
(liiced by liver, occupying about the upper two-thirds ; (2) colic impreBSion^rfl 
produced by hepatic llexure of colon, occupying about the lower thin) ; (S) dito-J 
dennl impression, produced by descending aud iransverse parti? of duodenum, I 
occupying a space variable in size in the region of the hiuim. The anterior^ 
surface of left kidney is in relation with (1) iitomacb In upper third ; (2) colon, 
lower third ; (3) spleen externally and tail of pancreas internally in niiddle| 




third. The posterior surface of each kidney is in relation with the psoas magnus, I 
cms of diapbragm, diaphragm, quadratus lumhorum muscle, twelfth thoradc I 
nerve and accompanying artery, iliohyjmgastrlc, and ilio-ingiiiital nerves. 

Peritoneal Areas. The posterior surfaces of both kidneys are n on -peritonea I. 
The left kidney areas, in relation with the colon, spleen, and pancreas, are non-per- ] 
itiineal ; those occupied by the stomach and c<Bliac vessels are covered by jieriton- 
eiim. The right kidney areas, in relation with the colon and duodenum, are non- 
(teriloneal; those in relation with the liver and right ca?Iiac vessels are covered by 
peritoneum. (See Gray's or Gerrish's Anatomy.) 
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The Capsule of the kidney is a strong, closely-fitting fibrous investment, and 
may be easily stripped off. The capsule enters the hiium and sinus of the 
kidney, and becomes continuous with the outer coat of the ureter and sheaths of 
the vessels and nerves. 

The Ureter (Figs. 122, 123) is the excretory duct of the kidney. Its length is 
about sixteen inches; its diameter is about one-fifth of an inch. The ureter begins 
in the renal sinus by eight or nine tubes called calices. Each calyx embraces a 
Malpighian pyramid. The expanded funnel-like part of the ureter, embraced by 
the lips of the hilum, is behind the renal vessels, and is called the pelvis of the 
ureter. It is nearly an inch wide. The ureter proper begins at the end of the 
pelvis. Portions of the ureter are abdominal, pelvic, and vesical. The abdominal 
piDrtion rests on the psoas muscle, genito-crural nerve, and common iliac artery; the 
pelvic portion crosses the sacro-iliac joint, obturator intemus muscle, and its fascia ; 
the vesical portion extends through the walls of the bladder. Arteries: Renal, 
spermatic, internal iliac, and vesical. Nerves: Sympathetic, through renal, 
spermatic, and hypogastric plexuses. 

Arteries: Lumbar, phrenic, and renal. The small vessels are chiefly for 
nutrition of the capsule; they enter in various places and anastomose freely with 
vessels from the renal arterv. The renal vessels enter the hilum, in front of the 
ureter; the artery is behind the vein. Nerve-supplq : Solar and renal plexuses 
and splanchnic, with filaments from vagus and phrenic. 

Beflez Pain in stone of pelvis of kidney is excruciating in end of the penis and 
in the scrotum — far from the irritation. To account for which recall the nerve- 
supply of the urinary tract: (1) Nerve-supply of the kidney and ureter is from 
hypogastric and renal plexuses; (2) for bladder and urethra, from hypogastric 
plexus, third and fourth sacral nerves; (3) for skin of penis and scrotum, 
from third and fourth sacral. The hypogastric plexus, third and fourth sacral 
nerves correspond in sacral region. The hypogastric pain is reflected to the 
internal pudic (third and fourth sacral), and these sensory nerves report pain 
peripherally. The principal distribution of the internal pudic nerve is to scrotum 
and penis. 

Suprarenal Capsule. For dissection purposes, see this organ under head of 
Identification of Structures, page 212. For detailed histology and relation of this, 
as well as other organs, see Gray's Anatomy, 



THE BLADDER. 

Dissection. Inject with paraffin throuirh urethra. Study ligaments, size, shape, mobility, 
and relation to rectum and pubic bone. Dissect between bladder and pubic bone (space of 
Ritzius) and find puboprostatic ligaments, and veins from dorsum of penis. Remove peri- 
toneum and identify vessels (superior, middle, and inferior vesical arteries). Cut throueh 
the remaining coats by crucial incision, remove paraffin and study interior. Be guided by 
text and illustrations. 

The Bladder (Figs. 122, 123) is located in the pelvis behind the pubic bone. 
Through the ureter it receives the urine from the kidneys; by the urethra it dis- 
charges its contents. 

The Ligaments of the bladder are true and false. The true are derived from 
the recto vescial fascia and arranged about the base of the organ as follows: Two 
anterior, or puboprostatic; two lateral; one superior, the urachus. The false 
are peritoneal: superior, plica urachi — two lateral and two posterior. 

The Superior or Intestinal Surface of the bladder is in relation with the ileum and 
great omentum ; the anterior surface is separated from the pubic bone by the 
space of Kitzius; the posterior surface rests on the rectum in relation with the 
vesiculae seminales. (Fig. 123.) Arteries: Superior, middle, inferior vesical, and 
internal iliac. Nerves: Third, fourth sacral, and hypogastric plexus. 
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THE PROSTATE GLAND. 

Location. The gland surrounds the |>rustalic urethra. (Figs. 123, 128, 129.) 
The apex is on the upper surface of the triangular ligament; the base is on the 
under surface of the bladder, and continuous with its muscular fibres; the 
lateral surface is covered by the levator aui nouscle and vesicoprosCatic plexus; the 
anterior surface is separated from the symphysis pubis by the prostatic plexus; 
the posterior surface is on the anterior wall of the rectum, and may be felt through 
the same above the exterual sphincter ani. The posterior surface of the pros- 
tate has the prostatic fissure which extends inward and forward to the middle of 
the prostatic part of the urethra. This fissure limits inferiorly the middle lobe of 
the prostate gland. The prostatic fissure transmits the ejaculatory duct. The 
prostate has two lateral lobes which surround the urethra and meet posteriorly ia 
the prostatic fissure. The gland is surrounded by a dense capsule derived from 
the vesical subdivision of the visceral layer of the pelvic fascia. Arie)'ies: Pros- 
tatic branches from the internal pudic, vesical, and hemorrhoidal arteries. Nervei': 
Pelvic plexus. The prostatico- vesical plexus of veins surrounds the prostate and 
neck of the bladder. Its tributaries are the right and left divisions of the dorsal 
veiu of the penis; the prostatic and vesical veins. The plexus communicates 
with the hemorrhoidal plexus, opens by two veins into the internal iliac, and is 
covered by the rectovesical fascia. 

THE FEMALE PELVIS. 

DlBBOction. Locate the uterus low in the true pelria between bladder and rectum. Pass a 
thread through upper part of uterus Tor purpose of moving the organ from place to place. 
Now demonstrate thoae tlructureB attAched t^ the upper and outer part of the uterua (Fig. 
124): (a) the round limment of the uterua; (A) the Fallopian tube; [c) the utero-ovarian 
ligament. Graap the distal end of the oviduct and study its Smbriie. Pasa a bristle or 
broom-straw through tube into uarity of uterus, and cut through tube and study interior of 
aame. Trace round ligament to outer side of deep epigastric artery, thence through inguinal 
caual to labia mnjora. (Fig. 124.) Examine broad ligament and demonntrate atructurea 
between ita two layers. Cut through uterus and atudy interior of aame. Find anastomosis 
of ovarian and uterine veBsels. Trace urcttr from brim of pelvis to bladder and note ita 
relation to the cervix of the uteru!^. 

The ntertts is the organ of menstruation, of normal gestation for the fertilized 
ovum, and of expulsion of the viable or non-viable product of conception. In the 
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fetus, the uterus is an abdominal organ, retroperitoneal, a differentiated part 
of Miiller's duct. In the adult it is in the true pelvis in the unimpregnated 
state, between the two layers of the broad ligament, in front of the rectum and 
behind the bladder. Its departure from the pelvic cavity occurs under two 
conditions: (1) In prolapsus uteri; (2) in pregnancy, when its increased size 
renders its further stay in the limited space between the rectum and bladder a 
physiological impossibility. The uterus varies in size, according to age, pregnancy, 
and virginity. In young children the body of the uterus, compared with the neck, is 
small. In the virgin, the body and neck are equal in length. After the uterus has 
discharged its first function of gestation, the neck is one-half the length of the body. 
During the childbearing period the uterus reaches its greatest size and strength, and 
in old age, atrophies. In a woman who has not borne children the uterus weighs 
about an ounce, is one and a half inches in breadth, two and one-half inches in 
length. In one who has borne children the weight is greater. 

Analysis. The uterus has an upper part called the body; a lower cylindrical 
part, the cervix; an intermediary part between the body and cervix, the 
isthmus. The body has two surfaces — anterior and posterior — covered by perito- 
neum; three borders — a superior and two lateral. The superior border is covered 
by peritoneum, and is the transition-region from anterior to posterior surface. The 
lateral borders of the uterus mark the uterine extremity of the broad ligament, 
the junction of round and ovarian ligaments, and oviduct to the body of the 
uterus, and the entrance and departure of uterine nerves and vessels. The cervix 
consists of a part to which the vagina is attached; a part within vagina; a part 
immediately above the vaginal attachment. 

Ligaments. (Fig. 124.) (1) Utero- vesical, a peritoneal fold which passes from 
the cervix to the bladder ; (2) recto-uterine, a peritoneal fold, limiting laterally 
the pouch of Douglas and extending from the cervix uteri and vagina to the 
rectum and sacrum ; (3) muscular ligaments, round or uterovaginal and utero- 
ovarian, extending from the superior angle of the uterus behind oviduct to 
ovary ; uteropelvic, extending from the obturator fascia to the lateral margins of 
the body of the uterus; (4) two sacro- uterine, in the recto-uterine folds, extend- 
ing from the uterus to the sacrum along the side of the rectum. 

The Broad Ligaments are double folds of peritoneum extending from the 
lateral margins of the uterus and upper part of the vagina to the lateral part of 
the pelvis, in such a way as to divide the pelvis into an anterior or vesical, 
and a posterior or rectal part. Contents of the broad ligament: (1) Ovary and 
and utero-ovarian ligament; (2) round or utero-inguinal ligament; (3) Fallopian 
tube or oviduct; (4) uterine and ovarian vessels and sympathetic nerves; (5) 
certain foetal relics. (For description of ovary, see Gerrish's or Gray's Anatomy.) 

The Round Ligament is about five inches long and extends from the superior 
angle of the body of the uterus to the labia majora, in which it is lost. In its 
course the ligament passes successively between the layers of the broad ligament, 
in front of the Fallopian tube; through the internal abdominal ring in the trans- 
versalis fascia to the outer side of the deep epigastric artery; under the roof and 
along the floor of the inguinal canal; through the external abdominal ring in the 
aponeurosis of the external oblique muscle. The round ligament and guber- 
naculum testis represent the inguinal ligament of the primitive kidney, and in the 
embryo are preceded by an evagination of peritoneum (analogous to the processus 
vaginalis in the male) called the canal of Niick. This canal usually becomes 
obliterated, but may obtain in adult life. The round ligament is composed of 
unstriped muscle fibre. 

The Fallopian Tube (Fig. 124) (two in number) extends from the superior angle 
of the uterus, behind the round ligament, to about one inch beyond the ovary, to 
which latter it is attached by the ovarian fimbria. The tube is from three to four 
inches long, and its free end opens into the peritoneal cavity by a constricted 
orifice — the ostium abdominale. The orifice is surrounded by processes called 
fimbriae, one of which is attached to the ovary. The tube has three stages or 



typical positions: The first lies on the floor of the pelvis; the second, along thd 
anterior border of the ovary, and the third, along the poHterior border and inne^ 
surface of the ovary. 

Hervea. Third and fourth sacral, hypogastric, and renal plexuses; the two lattei 
also supply the ovary and Fallopian tubes. Contraction of the uterus normalI| 
occurs at the menstrual period and at the end of gestation. Prematur« contrao^ 
lion of the uterus in the course of geslatton may produce miscarriage. The ulernl 
contracts reflesly on slimulatiou of the hypogastric plexus, nervi erigcules, uippltL 
trigeminus, sacral plexus, great sciatic nerve, lumbar plexus, brachial plexui 
intercostal uerres. 

The HypogaBtric Plexus supplies the rectum, bladder, prostate, vagina, and 
uterus. In Ihe female it lies on each side of the rectum, bladder, and vagina. 




lapidrlc vlaceni, from *bare. Tbe 



Branches of this plexus acoompany the arteries to the jralvio organs and take tfaa^ 
same name as the arteries. This plexus is continued down from the superior hypo- 
gastric plexus, situated in the lumbar and upper sacral regions. It is joined by 
branches from the third and fourth sacral nerves and from the sacral part of the 
sympathetic cord. The nervi erigentea, called by Graslcell the pelvic s plane hnios,. 
arise from the sacral plexus. (They contain vasodilator fibres, and tiieir stimu- 
lation produces erection of the clitoris.) Contraction of the uterus may l>e itt 
(luced by stimulation of the uervi erigente?!. These nerves also supply the rectum.l 

Arteries of Uterus and Appendagea. The uterine branch of the internal iliac 
enters the base of the broad ligament and runs toward the cervix in front of the 
ureter. It gives branches to the bladder and vagina, and runs along the side of 
the body of the uterus, giving off in its course anastomotic transverse branches ti>i 



THE ABDOMINAL AND PELVIC ORGANS. 237 

the walls of this organ. At the augle of the uterus the artery anastomoses with 
the ovarian and funicular. The uterine artery is accompanied by sympathetic 
nerves from the hypogastric plexus. 

The Ovary is connected (a) to the posterior layer of the broad ligament; (6) to 
the uterus by the utero-ovarian ligament; (c) to the Fallopian tube, by theovariaij 
fimbria. There are two ovaries, and each has a superior and an inferior surface; 
an anterior and a posterior border; a superior and an inferior extremity. The 
ovarian artery supplies the ovary with blood. 

The Ovarian Aitery is a branch of the aorta, homologous to the spermatic in the 
male, and, like the spermatic, has a horizontal course in the embryo. The outer 
margin of the broad ligament, external to the fimbriated end of the Fallopian 
tube, presents a sharp fold in which is located the ovarian artery. This 
fold or plica is called the ligamentum infundibulo-pelvicum. (See plicate function 
of peritoneum, p. 216.) The ovarian artery divides into (a) a tubal branch that 
lies beneath and supplies the oviduct; (6) an ovarian branch which supplies the 
ovary and passes to the angle of the uterus to anastomose with the uterine and 
funicular. The ovarian artery is accompanied by sympathetic nerves from the 
renal plexus. 

The Funicular Artery is a branch of the vesical, joins the round ligament at 
the internal abdominal ring (in the transversalis fascia) and divides into an internal 
branch which runs in the substance of the round ligament to the angle of the 
uterus, where it anastomoses with the ovarian arteries and an external branch, which 
passes through the inguinal canal to the labia majora, where it anastomoses with 
the external pudio, a branch of the femoral artery. 

The Uterine Veins are large. They form a plexus in the broad ligament and 
finally unite to form a vein corresponding to the artery, which opens into the 
internal iliac. The ovarian veins form the pampiniform plexus around the ovarian 
artery. The right vein follows the course of the artery and opens into the ascend- 
ing vena cava; the left opens into the left renal vein. 

The Bectuin of the male has been described in the dissection of the alimentary 
canal. (See p. 226.) In the female, the cul-de-sac of Douglas separates the sec- 
ond part of the rectum for a short distance from the cervix uteri and upper part 
of the vagina; below this the rectum in the female rests on the posterior wall of 
the vagina. 

The Bladder in the female is rounder than in the male. The base is in relation 
with the cervix uteri and vagina. The neck of the bladder in the female has no 
prostate ; vas deferens and vesiculse seminales are absent. Its relation to the peri- 
toneum, hypogastric remnants, and pelvic walls are similar to those in the male. 

The Female Urethra is about one and a half inches long and extends in a curved 
manner from the neck of the bladder to the vestibule, where the meatus urinarius 
externus is located. The urethra is almost entirely embedded in the anterior wall 
of the vagina. 

The Female Ureters have the same nerve-supply, blood-supply, and abdominal 
course, and relations as in the male. In the pelvis they are longer. After 
crossing the internal iliac artery the ureter extends forward to the cervix uteri. 
At the base of the bladder it lies in relation with the vagina for a short distance, 
and then pierces the bladder obliquely. 

The Pelvic Fascia of the Female. The parietal layer differs in one respect from 
the male; it is reflected onto the urethra and vagina (instead of onto the prostate) 
to join the vesical layer. The visceral fascia divides into (1) a vesical layer that 
forms the true lateral ligaments of the bladder; (2) a rectovesical layer which 
extends between the bladder and rectum; (3) a rectal layer which embraces the 
lateral and posterior aspects of the bladder; (4) a rectovaginal layer, between 
rectum and vagina. 



CHAPTER XVIl. 

THE ABDOMINAL VESSELS. 

There are two varieties of abdominal vessels — arteries and veins. The arteries, 
derived from the abdominal aorta, are distributed (a) to the walls (sacra media 
and lumbar); (6) to the viscera (gastric, hepatic). The veins, tributary to the 
inferior vena, convey blood from botK viscera and walls. We may therefore speak 
of visceral and parietal vessels. Veins returning blood from the spleen and 
abdominal organs of digestion form the vena porta, blood in which reaches the 
vena cava via the liver. Blood in the remaining veins reaches the vena cava 
without interruption in the liver. All abdominal vessels are beneath the peri- 
toneum (in sheaths of connective tissue), and accompanied by sympathetic nerves. 
"With the exception of the hepatic, each abdominal artery has a corresponding 
accompanying vein. 

Dissection. Turo small intestines to right side and expose aorta from diaphragm to its 
bifurcation below, by cutting through and removing the overlying peritoneum. Compare 
dissection with illustration and identify each branch as given in the text. Next follow out 
each branch by stripping off the peritoneum. Observe small nerves accompanying each artery. 
In same manner remove peritoneum covering the inferior vena cava. Identify each tributary as 
given in the text and shown in the illustration. Notice that (below the diaphragm) arteries 
are anterior to their veins, except the renal. Divide the mesentery and find the superior 
mesenteric artery and vein. Demonstrate formation of portal vein as given in the text. 
(Fig. 125.) 

The Abdominal Aorta. (Fig. 112.) The abdominal aorta enters the abdominal 
cavity opposite the twelfth thoracic vertebra, through the aortic opening in the 
diaphragm. In the lumbar region the aorta lies to the left of the mid-line and 
ends opposite the body of the fourth lumbar vertebra, where it divides into the right 
and left common iliacs. Relations : On right side, inferior vena cava, Spigelian 
lobe of liver, right crus of diaphragm, right semilunar ganglion, and great 
splanchnic nerve; on left side, pancreas, left crus of diaphragm, small intestine, 
left semilunar ganglion, and left great splanchnic nerve; posteriorly, left crus of 
diaphragm, bodies of vertebrae, anterior common vertebral ligament, and left 
lumbar veins ; anteriorly, stomach, liver, lesser omentum, pancreas, transverse 
duodenum, left renal vein, splenic vein, spermatic and inferior mesenteric arteries, 
solar and aortic plexuses, ascending layer of transverse mesocolon, small intestine, 
and mesentery proper. Nerves : Sympathetic, from aortic plexus. 

Branches. Phrenic, coeliac axis, gastric, hepatic, splenic, superior mesenteric, 
suprarenal, renal, spermatic (ovarian), inferior mesenteric, lumbar, and sacra 
media. Of these, the phrenic, lumbar, and sacra media are parietal branches, the 
others, visceral. (Fig. 112.) 

The Inferior Vena Cava. (Fig. 112.) The inferior vena cava corresponds to 
the abdominal aorta. Its usual location is to the right of the aorta, but in rare 
cases of transposition of the thoracic and abdominal organs it is on the left side 
of the aorta. The vena cava is formed by the common iliac veins on the right 
side of the fifth lumbar vertebra, and ends in the lower and back part of the right 
auricle of the heart, where its opening is guarded by the Eustachian valve. It 

f perforates the central tendon of the diaphragm and base of the pericardium, and 
ies in a groove on the posterior border of the liver. (Fig. 120.) Relations : On 
the right, the psoas muscle and right kidney ; on the left, the aorta and aortic 
plexus; posteriorly, the vertebral column, right cms of diaphragm, right renal 
artery, right lumbar arteries, right semilunar ganglion, and right sympathetic 
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gangliated cord; anteriorly, the liver, portal vein, pancreas, transverse duodenum, 
right spermatic (or ovarian) artery, and mesentery. Nerves of the vena cava are 
sympathetic, from the aorta plexus. 

The tributaries of the vena cava are (1) right and left common iliacs; (2) lumbar 
veins, four in number on each side, returning blood from the muscles and skin of 
the loins and abdominal walls; (8) spermatic, two in number, returning blood 
from the testicles; (4) renal, two in number, from the kidneys, placed in front of 
the renal arteries; (5) suprarenal, two in number, returning blood from the supra- 
renal bodies; (6) phrenic, two in number, returning blood from the diaphragm; 
(7) hepatic, two in number, commencing in the capillary terminations of the 
portal vein and hepatic artery. (See hepatic veins.) 

The Bight Phrenic Artery (Fig. 112) crosses the right crus of the diaphragm, 
behind the vena cava, gives branches to the diaphragm, vena cava, right adrenal 
body, liver, and pericardium, anastomoses with the left phrenic, superior phrenic, 
and intercostals. 

The Left Phrenic Axtery crosses the left crus of the diaphragm behind the oesoph- 
agus, gives branches to the diaphragm, cesophagus, left adrenal, spleen, pericar- 
dium, and anastomoses with the right phrenic, superior phrenic, left musculo- 
phrenic, and inten'ostals. The phrenic veins correspond to the distribution of the 
arteries and open into the inferior vena cava. 

The CoBliac Axis (Fig. 112) is about one-half inch long. It arises from the 
front of the aorta near the diaphragm, divides into the gastric, splenic, and hepatic 
arteries, and rests on the pancreas. (Fig. 121.) To its left are the stomach and 
left semilunar ganglion; to its right, the right semilunar ganglion and Spigelian 
lobe of the liver. The axis lies beneath the lesser omentum. 

The Gastric Artery (Figs. 112, 116) runs along the lesser curvature of the 
stomach, between the two layers of the lesser omentum. It gives branches to the 
stomach, oesophagus, and left lobe of the liver, and anastomoses with the pyloric 
branch of the hepatic. The gastric vein returns blood from the territory sup- 
plied by the gastric artery, and its branches correspond thereto. It is tributary 
to the portal vein. The gastric artery and its corresponding vein are attended by 
sympathetic nerves called the gastric or coronary plexus, from the solar plexus. 

The Hepatic Artery (Fig. 125) (larger than the gastric and smaller than the 
splenic) arises from the coeliac axis, passes to the pyloric end of the stomach, 
forms in part the lower boundary of the foramen of Winslow, and then passes in 
the lesser omentum, with the portal vein and bile-ducts, to the transverse fissure 
of the liver, and divides into right and left hepatic terminals. The artery and 
its branches, together with the portal vein and bile-ducts, are accompanied by the 
hepatic plexus from the solar plexus. ''The hepatic artery has directly nothing 
to do with the elaboration or the special products of the organ, its particular 
province being to supply blood for the nutrition of Glisson's capsule and of the 
interlobular structures, including the bloodvessels and the bile-ducts. Minute 
arterial twigs are distributed to the walls of these tubes, where they end in deli- 
cate capillary networks, which in turn, at the periphery of the lobule, pour their 
contents into the intralobular network of the portal vein.'' (Green.) 

Branches of the Hepatic Artery: Pyloric, gastroduodenal, cystic. The 
pyloric branch passes along the lesser curvature of the stomach and anastomoses 
with the gastric artery. The gastroduodenal branch passes behind the duodenum, 
and at the lower border of the first part of the duodenum divides into (1) the 
gastroepiploica dextra, which passes along the greater curvature of the stomach 
between the layers of the great omentum and anastomoses with the gastro- 
epiploica sinistra, a branch of the splenic artery; (2) the pancreaticoduodenalis 
superior, which lies between the duodenum and the pancreas, anastomosing with 
the pancreaticoduodenalis inferior, a branch of the superior mesenteric arter}\ 
The cystic branch of the hepatic artery supplies the gall-bladder. 

The Hepatic Veins have no course outside of the liver. They open into the 
ascending vena cava, on the posterior border of the liver, near the diaphragm. 
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They return blood taken to the liver by the hepatii; artery aod porta! 
The hepatic veins differ from the portal, nnd iu transverse section of the liver 
may be distinguished as follows : They are not attended by other vessels; tlieir 
mouths are usually open; their walbi are exceedingly thin, and, apparently, in 
direct apposition with the liver substance. The |>ortaI veins are always accom- 
panied by a branch of the hepatic duct and a branch of the hepatic artery; theii" 
mouths are usimlly collapsed; their walls are thicker and are sepuratetl from l' 
liver substance by GlissonVs capside. 




The Portal Vein (Fig. l'2o) is formed between the head of tlic pani'reas and tbff j 
vena cava by the couHiience of the liplenic and superior mesenteric veins. It passot 1 
between the two layers of the lesser omentum (po&terior to the hepatic artery), ioto J 
the transverse fissure of the liver. Tributarlet : Grastric, splenic, cystic, superior J 
Knd inferior mesenteries, and veuous blood from the hepatic arterial system. 4 
received by numerous small branches of the portal vein while Iheie are still!| 
within the interlobular connective tissue. (See Gerrish's Annlomy.) 
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Physiology. The hepatic artery supplies the capsule of Glisson, portal vein, 
bile-ducts, and other structures in the interlobular spaces. Venous blood from the 
distribution of the hepatic artery reaches the branches of the portal vein in the 
interlobular spaces; hence, a mixture of hepatic and portal blood occurs. 
Branches of the portal vein in the interlobular spaces encircle the hepatic lobules 
at various places, from which the capillary network comes into relation with the 
liver cells. *'The blood from the portal vein contains soluble products absorbed 
from the alimentary canal, such as sugar and proteid, and these absorbed products 
are submitted to the metabolic activity of the liver cells before reaching the 
general circulation. The hepatic artery brings to the liver cells the arterialized 
blood. In addition, each lobule gives origin to bile-capillaries which arise 
between the separate cells and which carry off the bile formed within the cells. 
In accordance with these facts, the physiology of the liver cell falls naturally 
into two parts — one treating of the formation, composition, and physiological 
significance of bile, and the other dealing with the metabolic changes produced in 
the mixed blood of the portal vein and the hepatic artery, as it flows through the 
lobules. In this latter division, the main phenomena to be studied are the 
formation of urea and the formation and significance of glycogen.'' {Amei^can 
Text-book of Physiology.) 

The Splenic Artery, large and tortuous, is a branch of the coeliac axis. It passes 
with and above the splenic vein (Fig. 125), behind the peritoneum, along the upper 
border of the pancreas to the hilum of the spleen, where it divides into the 
splenic terminals. Branches : Pancreaticce parvae, pancreatica magna, vasa brevia, 
and gastro-epiploica sinistra. The pancreaticse parvse are small branches to the 
body and tail of the pancreas. The pancreatica magna is the largest of the small 
branches and accompanies the duct of the pancreas. The vasa brevia are short 
arteries between the layers of the great omentum given off to the greater curva- 
ture of the stomach. The gastro-epiploica sinistra passes between the layers of 
the great omentum to the greater curvature of the stomach and anastomoses with 
the gastro-epiploica dextra. 

The Splenic Vein (Fig. 125) returns blood from the spleen and corresponds with the 
distribution of the splenic artery. It lies below the artery and behind the pancreas. 
It crosses the aorta and superior mesenteric artery and joins the superior mesen- 
teric vein, to form the vena porta. Its tributaries are (1) inferior mesenteric; 
(2) pancreatic; (3) vasa brevia; (4) left gastro-epiploic vein. The splenic 
artery and vein are accompanied by the splenic plexus of nerves from the solar 
plexus. 

The Superior Mesenteric Artery (Figs. 112 and 117) arises from the aorta, one- 

Juarter inch below the coeliac axis, and supplies all the small intestines except the 
rst part of duodenum, the ascending and transverse colon. It is located in the 
mesentery proper and attended by a corresponding vein. Both artery and vein are 
accompanied by the superior mesenteric plexus of sympathetic nerves, derived 
from the solar plexus. Branches : Pancreaticoduodenalis inferior, colica media, 
colica dextra, ileocolic, appendicular, and vasa intestini tenuis. (1) The pancrea- 
ticoduodenalis inferior lies behind the superior mesenteric vein. It passes 
between the head of the pancreas and the duodenum and anastomoses with the 
pancreaticoduodenalis superior, a branch of the gastroduodenal. (2) The middle 
colic (colica media) supplies the transverse colon. It arises below the head of 
the pancreas, passes in the transverse mesocolon, where it divides into right and 
left branches, which anastomose respectively with the ascending branches of 
the right and left colic arteries. (3) The right colic (colica dextra) supplies 
the ascending colon and anastomoses with the ileocolic and middle colic. (4) The 
ileocolic divides into two branches : one supplies the csecum, the other the 
terminal part of the ileum. (5) The appendicular arises from one or both 
of the terminal branches (iliac or colic) of the ileocolic. It lies near the free 
border of the meso-appendix, and sends numerous small vessels to the appendix. 
(6) Intestinal branches (vasa intestini tenuis) are twelve to sixteen in number. 

16 
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Each artery divides into two branches, which deviate in their course, but soon 
inosculate, forming a primary loop. Each loop divides into two branches, which 
deviate for a short distance ana soon inosculate. In this manner, loops are 
formed, named primary, secondary, and tertiary. Branches are given off from the 
terminal loops which bifurcate, surround the intestine, and inosculate one with 
another. 

The Superior Mesenteric Vein (Fig. 125) is composed of tributaries from (1) 
parts of the alimentary canal supplied by the superior mesenteric artery; (2) the 
right gastro-epiploic vein. The vein lies in front of and to the right of the 
mesenteric artery, leaves the mesentery, passes in front of the duodenum and 
behind the pancreas, where it unites with the splenic vein to form the vena 
porta. 

The Inferior Mesenteric Artery (Fig. 119^ arises from the left side of the aorta 
about two inches above its bifurcation, ana supplies the descending colon, sigmoid 
flexure, and the greater part of the rectum, li is accompanied by the inferior 
mesenteric vein. (Fig. 126.) Both artery and vein are innervated by the inferior 
mesenteric plexus, from the solar plexus. Branches : (1) Left colic (colica sinistra). 
This vessel divides into ascending and descending branches, which supply the 
descending colon and anastomose with the middle and sigmoid colic branches 
respectively. (2) Sigmoid (colica sigmoidea), which supplies the sigmoid flexure 
and divides into an upper branch which anastomoses with the left colic, and a lower 
one which anastomoses with the superior hemorrhoidal artery. (3) Superior hemor- 
rhoidal. This is a continuation of the inferior mesenteric artery and supplies the 
rectum. It enters the pelvis behind the rectum and divides into two branches (one 
on either side of the rectum), within four or five inches of the anus, where each 
again divides. The rectal branches pierce the muscular coat and descend between 
this and the mucosa, anastomosing with the middle hemorrhoidal and with each 
other, thus forming a series of small vessels which run jmrallel to each other and 
longitudinally to the rectum, as far as the internal sphincter; here the vessels 
anastomose and form looj)s around the lower part of the rectum. (See Grerrish's 
Anaiomy.) 

The Inferior Mesenteric Vein (Fig. 126) is composed of tributaries correspond- 
ing to the branches of the inferior mesenteric artery. The vein lies to the outer 
side of the artery on the left psoas magnus muscle. It passes behind the pancreas 
and becomes tributary to the splenic vein. 

The Suprarenal Arteries (Fig. 112) are small in the adult, but as large as the 
renals in the foetus. They arise from the aorta, cross the crura of the diaphragm, 
and enter the under surface of the suprarenal capsule. 

The Renal Arteries (Fig. 112) arise from the aorta below the superior mesenteric, 
and cross the crura of the diaphragm. They are attended by the renal veins; 
both veins and arteries are accompanied by sympathetic nerves called the renal 
plexus, derived from the solar plexus. Branches: (1) Terminal; three or four 
branches enter each kidney. Behind the arteries (as they enter the hilum of the 
kidney) is the beginning of the ureter; in front of the artery, lie the renal veins. 
The right renal artery is longer and on a lower plane than the left, and passes 
behind the vena cava. Each renal artery lies posterior to its accompanying vein. 
(2) Capsular, supplies the proper capsule of the kidney, perirenal fat, and anasto- 
moses with renal branches from contiguous lumbar arteries. (3) Adrenal (supra- 
renal). The inferior suprarenal branch is given off to the suprarenal capsule. (4) 
Ureteral, supplies the ureter and anastomoses with similar branches from tne 
spermatic, ovarian, superior vesical, and common iliac arteries. (5) Suprarenal 
(middle). This branch is the proper artery of the suprarenal body. It crosses 
the crus of the diaphragm. In the foetus this is as large as the renal. It anasto- 
moses with the superior suprarenal branch of the phrenic and the inferior supra- 
renal branch of the renal artery. 

The Renal Veins (Fig. 112) return blood from the kidney and adrenals and are 
tributary to the ascending vena cava. The left vein, longer than the right, crosses 
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in front of the aorta and receives the spermatic or ovarian veins of the same side. 
The renal veins lie anterior to their arteries. 

The Spermatic Arteries (Fig. 112) arise from the aorta below the renal. Each 
artery lies on the psoas magnus muscle. The right lies in front of the vena cava, 
crosses the ureter and external iliac artery, to the internal abdominal ring; the left 
lies beneath the sigmoid, but bears the same relation as the right to the left 
ureter and left internal abdominal ring. The spermatic arteries are accompanied 
by the spermatic veins, and both arteries and veins are supplied by the spermatic 
plexus, derived from the solar plexus. Branches : Testicular (Fig. 127), perforate 
the tunica albuginea posteriorly, and are the proper arteries of the testicle; they 
anastomose with the arteries of the vas deferens. (2) Epididymal, supplies the 
epididymis and anastomoses with the artery of the vas deferens. (3) Cremasteric, 
supplies the cremaster muscle and anastomoses with the cremasteric branch of 
the deep epigastric artery. (4) Ureteral, supplies the ureter joining the same 
where the spermatic vessels cross this conduit, and anastomoses with ureteral 
branches of the common iliac and su|)erior vesical arteries. 

The Spermatic Veins (Fig. 112) terminate diflFerently on the two sides. They 
return blood from the testicles. The left vein is tributary to the left renal ; the 
right, to the ascending vena cava. The ov^arian veins are the homologues of the 
spermatic veins and discharge in like manner. 

The Ovarian Arteries are similar in origin from the aorta to the spermatics. The 
upper part of their course is -also similar. At the pelvic brim they pass between 
the layers of the broad ligament of the uterus and are accompanied by the ovarian 
veins; both arteries and veins are innervated by the ovarian plexus from the solar 
plexus. The right ovarian vein opens into the ascending vena cava; the left, into 
the left renal. Branches: (1) Terminal, supplies the ovary. It crosses the 
common iliac artery, and gains the spac€ between the two layers of the broad liga- 
ment, where it lies below the Fallopian tube and anastomoses with the uterine 
artery. (2) Fallopian, supplies the Fallopian tube. (3) Uterine, accompanies 
the oviduct to thecornu of the uterus, and is distributed to the fundus uteri. It 
anastomoses with uterine branches of the internal iliac. (4) Ligamentous, supplies 
the round ligament of the uterus and anastomoses with the external pudic arteries. 
(5) Ureteral, are distributed to the ureter. Ovarian veins, as mentioned above, 
are homologues to the s{)ermatic veins. 

The Lumbar Arteries, four in number, on each side, are analogous to the 
intercostals. They arise from the back part of the aorta and pass behind the 
psoas magnus muscle and sympathetic nerve. The arteries on the right side are 
covered by the ascending vena cava. The two upper arteries on each side are 
covered by the crura of the diaphragm. Each artery divides into a dorsal and an 
abdominal branch, between the transverse processes of the lumbar vertebrae. 
Branches: (1) Vertebral, to the vertebrae and their ligaments. (2) Renal, to the 
capsule of the kidney. (3) Muscular, to the psoas, quadratus lumborum, trans- 
versalis, internal oblique and external oblique muscles. (4) Dorsal, pass between 
the transverse processes with the posterior primary divisions of the spinal nerves, 
supplying the deep muscles of the back (and skin corresponding thereto), spinal 
cora, Cauda equina and walls of the neural canal. The lumbar veins correspond 
with the arteries both in number and distribution and are tributary to the 
ascending vena cava. The left lumbar veins pass behind the aorta. 

The Sacra Media Artery arises from the back part of the aorta near its bifurca- 
tion. It extends along the mid-line of the sacrum and coccyx and ends in the coc- 
cygeal or Luschka's gland. It gives branches to the posterior part of the rectum 
and anastomotic branches to the lateral sacral arteries. (For common, external, 
and internal iliac arteries and their branches, see chapter on Iliac Region.) 
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NERVE-SUPPLY OF ABDOMINAL ORGANS. 

The organs in the abdominal cavity receive their nerve-supply from the solar 
plexus^ distributed (under the name of specific plexuses) with branches of the 
abdominal aorta. Hence, phrenic, suprarenal, renal, spermatic, coeliac, gastric, 
hepatic, splenic, aortic, superior and inferior mesenteric plexuses are self-explana- 
tory; a definition of one plexus will apply to all: The hepatic plexus consists of 
sympathetic nerves (from the solar or epigastric plexus) which accompany the 
hepatic artery. (See sympathetic nerve.) 

The Solar Plexus consists of nerves and ganglia. Nerves :. The great and small 
splanchnic on both sides, and filaments from the right vagus nerve. The plexus 
is located between the suprarenal capsules and extends from the coeliac axis to the 
pancreas. Ganglia : The principal ganglia are the semilunar. 

The Aortic Plexos extends on the front and sides of the aorta, from the superior 
to the inferior mesenteric artery. It is composed of branches from the solar plexus 
and semilunar ganglia on each side. From this plexus arise the spermatic plexus 
(in part), the inferior mesenteric, and hypogastric plexuses. 

The Hsrpogastric Plexus is between the common iliac arteries on the promontory 
of the sacrum. It consists of filaments from the aortic plexus and lumbar sympa- 
thetic ganglia, and ends below in the pelvic plexuses. 

The Pelvic Plexuses, derived from the hypogastric plexus, are joined by branches 
of the second, third, and fourth sacral nerves; they give off inferior hemor- 
rhoidal, vesical, prostatic, vaginal, and uterine branches, which accompany 
arteries of like name to parts they are destined to supply. 



CHAPTER XVIII. 



THE PELVIC OUTLET. 



Boundaries. (Fig. 134.) Symphysis pubis, subpubic ligament, rami of tlie pubes 
and ischia, ischial tuberosities, greater sacrosciatic ligament, and tip of the 
coccyx. The anterior triangular part of this diamond-shaped space contains the 
penis, urethra, testicle and its coverings, and the perineal boay; the posterior 
contains the lower segment of the rectum, with its accessory muscles, and the 
ischiorectal fossa. To study systematically this region follow the subjoined 
directions. 1. Place the cadaver in the lithotomy position (Fig. 126), that is, flex 
the thighs on the abdomen, the legs on the thighs, and place the buttocks slightly 
over the end of the table, and tie the hands to the feet as represented in Fig. 126. 
2. Study the testicles, spermatic cord, penis, and male urethra according to 
the directions in the text. 3. Remove the skin according to the incisions in 
Fig. 126 and study Colles' fascia, the anal and genito-urinary muscles, the 
triangular ligament or deep perineal fascia, and ischiorectal r^ion according to 
the general and specific directions for '^ Dissection." 



Fio. 126. 




Dissection of perineum and ischiorectal region. (Gray.) 



TESTICLES. 



Dissectiou. Draw the testicles aad their coveriag well dowa (and the penis upward), incise 
the skin and demonstrate the coverings represented in Fig. 127. Trace the coverings to their 
abdominal origin as far as possible. Cut through the tunica vaginalis and demonstrate the 
serous cavity. Cut through the testicle and demonstrate its proper coverings: (a) tunica 
vaginalis (peritoneum) ; (b) tunica albuginea (bluish-white fibrous coat) ; (c) tunica vasculosa, 
composed of vessels and connective tissue and immediately beneath the preceding coat. 
Demonstrate the size of the testicle: breadth and thickness, one inch each; length two 
inches, and weight about one ounce. 

Coverings of the Testicle. (Fig. 127.) 1. Int^ument, derived from and 
continuous with that of the abdomen and thigh, and, taken with the dartos^ 
forms the scrotum. 2. Dartos, derived from and continuous with the superficial 
fascia of the abdomen and thigh. It consists of unstriped muscle fibre and 
elastic tissue, by which the transverse scrotal ridges of the skin are formed. 
3. Intercolumnar fascia, derived from and continuous with the aponeurosis of 
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tlii> external oblique luuscle, at the external abdomical ring. (Fig. 109.) ^V 
Cremasteric fascia (cremaster mnscle), derived from and continuoue witb tlie 
lower border of the internal oblique muscle. 5. Inftindibiiliform fascia, derived 
from and continuous with the transveraalis fascia. 6. The tunica vaginalis, 
derived from and continuous with the peritoneum. The first and aecond cover^^ 
ings constitute the scrotum; the third, fourth, and fifth the external, mtddl^ 
and internal spermatic fascise, respectively. The peritoneum, tunica albuginet 
and tunica vasculosa arc the proper coverings of the testicle. 

Vessels of tbe Testicle. 1. Tlie spermatic artery, a branch of the abdominal aorta J 
is the proper artery of the testicle. 2. The deferential, a branch of the sti]>eriol 
vesica! artery, is the proper artery of the excretory duct of the testicle — the vai 
deferens. 8, The superficial and deep external pudic from the femoral arterj 
supply the serotura. 4. The cremasteric, a branch of the deep epigastric arteryJ 
supplies the cremaster muscle. 
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Nerves of the Testicle. The testicle itself is supplie<l by sym^mlhetio nerves from 
the pelvic plexus. They roach the organ with the spermatic and deferential 
artenes forming plexuses about these vessels. The coverings of the testicle ai " 
supplied by (a) the superficial perineal (from ihe pudic) ; (6) the inferior pudeudi 
(from small sciatic); (c) the ilio-iuguiual (from the lumbar plexus); the genif 
branch of thegenito-crural (from the lumbar plesua) to the cremaster muscle. 



SPERMATIC CORD. 

Diasaction. (Fife. 109.) Divide the skin in line with tlie cord u furupwud aa the extemfti 
abdominttl ring. Make trnctioti on the lesticie. The ilio-inguioal nerve is aaterior and the 
genito-cmral posterior lo the cord, liocste the vaa deferena by its cord-like feel, behind the 
other itructiirea of the cord. Compare the diteection witb tlie test and illustration. With 
bluDt dissection trace the spermatic artery and vas deferens to the testicle. 

Composition and Extent. The spermntic cord extends from the internal ahdom- J 
inal ring, in the transversalis fascia, to the summit of the testicle. (Fig. 109.) I 
It is comi>osed of (1) the vas deferens, the excretory duct of the teslicle; (2) th* I 
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deferential artery, behind the vas; (3) the spermatic artery, in front of the vas; 
(4) the spermatic veins, forming the pampiniform plexus; (5) lymphatic vessels, 
accompanying the veins; (6) sympathetic nerves, accompanying the spermatic 
and deferential arteries; (7) the internal cremaster muscle of Henle, a remnant 
of the gubernaculum; (8) the processus vaginalis, a peritoneal relic of a tube 
connecting the tunica vaginalis with the peritoneum — the processes vaginalis; 

9) fat and connective tissue, derived from the subperitoneal connective tissue; 

10) the ilio-inguinal nerve; (11) the genital branch of the genito-crural nerve. 
The Spermatic Artery (Fig. 112) is a branch of the aorta, and given off below the 

renal. In the foetus the spermatic arteries pass horizontally outward, and sub- 
sequently gain the position they occupy in the adult, by the descent of the testicle. 
After the testicle has descended, the artery crosses the psoas muscle, ureter, and 
external iliac artery. The right artery is between the end of the ileum and the 
vena cava; the left, beneath the sigmoid flexure. At the internal abdominal 
ring, and to the outer side of the deep epigastric, the spermatic artery meets the vas 
deferens and the other constituent parts of the spermatic cord. In its course, the 
spermatic artery gives branches to the ureter, cremaster muscle, epididymis, and 
testicle. The right spermatic vein opens into the inferior vena cava; the left, 
into the left renal. Tne deferential arteries are branches of the deep epigastric 
and spermatic. 

The Vas Deferens (Fig. 128) extends from the lower part of the globus minor 
of the epididymis to the prostatic urethra, and has four stages : (1) Testicular, 
behind the testicle, one and a quarter inches long; (2) funicular, extending from 
the top of the testicle to the external abdominal ring, three inches long; (3) ingui- 
nal, in the inguinal canal, one and three-quarter inches long ; (4) pelvic, extending 
from the outer side of the deep epigastric artery to the lower ena of the vesicula 
seminalis, ten inches long. The total length is sixteen inches. 

The Veaicula Seminales are diverticular reservoirs for the semen, situated between 
the bladder and the rectum. Each vesicula when dissected consists of a central 
tube, about three inches long, with lateral blind pouches. Its lower end joins 
the vas deferens to form the ejaculatory duct, which opens on the verumontanum 
of the prostatic urethra (Fig. 130) by the side of the orifice of the sinus pocularis, 
or uterus masculinus. The seminal vesicles add to the semen a fluid of their own. 



THE PENIS. 

Dissection. latroduce a sound into the bladder and remove the integument of the penis. 
Find the suspensory ligament extending from the pubic bone to the dorsum. (Fig. 129.) 
With blunt dissection demonstrate the dorsal vessels and nerves on the back of the penis. 
These structures pierce the suspensory ligament. Demonstrate the meatus urinarius, corona 
^landis, cervix, prepuce, and fraenum. Put the organ on the stretch, make a transverse 
incision one inch from the glans (Fig. 129) and demonstrate: (a) urethra surrounded by the 
corpus spongiosum ; {b) corpora cavernosa ; (c) dorsal vessels and nerves. Trace the corpus 
spongiosum downwara to where it ends in the bulb ; and the corpora cavernosa to the crura, 
attacned to the ischiopubic rami. Demonstrate the bulb covered by the accelerator urinse 
and the crus invested by the erector penis. Compare the work with the illustrations, and 
verify your dissection. 

The glans penis is the heart-shaped distal extremity. The base of the glans is 
the corona glandis; the constriction behind the corona is the cervix^ and sepaiates 
the glans from the body. The end of the urethra — meatus urinarius extemus — 
is in the glans. The root of the penis is attached to the front of the symphysis 
by a suspensory ligament; to the ischiopubic ramus by the crura of the corpora 
cavernosa. (Fig. 129.) The body of the penis (the greater part of the organ) is 
between the glans and the root. It is cylindrical when flaccid, triangular when 
erect, the broad side, facing upward^ being called the dorsum. 

Coverings. 1. Skin, pigmented, free from fat, highly elastic, and laxly attached, 
except over the glans. 2. Dartos, continuous with that of the scrotum, is free 



248 



msWdfidN. 



from fat, aud forms a epliincter about the orifice of the prepuise, 3. Counectivo-B 
tissue sheath, very elastic, contains the superficial vessels and uervea, and confers ' 
mobility on the skin of the [wnis. 4, Fascial sheath, very elaBtic, fuses with 
the skin at the base of the glans (forming the corona glandis), and hv virtue of its 
elasticity aids the dartos, creotor peniij, and accelerator in comjtressing the deep 
veins. This sheath is continnous with the superficial perineal fascia and suspeo- J 
sory ligament. These four tunics surround the penis as ii whole. It is novrl 
necessary to see the penis divested of its four coverings and study its three cylin-^ 
drical masses of erectile tisane. 

Erectile Hasses. Aside from the four coverings previously studied, the penial 
r^nsisls of three masses of erectile tissue, each firmly enclosed iu a strong sheath ■ 
(tunica albugiuea), and possesses nerves and vessels. These masses are the corpus! 
spongiosum and two corpora cavernosa. (Fig. 12{l.) While the specific erectile* 
tissue in each mass is histologically the same, important modifications in ital 
distribution obtain, and new wows will be introduced by which to designate it. 




A transverse section of the three cylindrical masses has been <H>mpared, and 
not inaptly, ia arrangement, to a double-barrelled shotgun, the corpus .spongiosum 
hearing in the simile the same relation to the two corpora cavernosa that the ramrod 
bears to the barrels of a shotgun. 

The Corpus SponKioaum forms dlstally the glans, pi-osimally the bulb, while 
the intervening part is the body of the corpus spongiosum. (Figs. 129, 130.) 
The bulb rests on and receives an investment fnim the anterior layer of the 
triangular ligament (or middle perineal fascia], and is in the superBcial perineal 
space. (Fig, 129.) The corpus sjiongiosum is perforated from end to end bv 
the spongy portion of the urethra. The posterior part of the bulb is one-half 
inch in front of the anus; it ia three-quarters of an inch wide and one and a 
half inches long. The glans is heart-shaiwd, contains the meatus nrinarius 
externns, and receives the apical part of the coqins cavernosum. The body of 
the corpus spongiosum lies in a groove between the corpora cavernosa. 

The Corpora Cavernosa lire two in number. (Fig. 129.) Each is about six inches 
long and one-half inch in diameter. They are united by the septum peotiniforme 
along their di.slal three-fourths; proxinially, Ihey diverge (under the name of 
crura) to Iheir insertions into the middle third of the isuhiopuhic rami. The 
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criim iienis occupy the superficial perineal eiuice, and are inserted as tendinous, 
datteaed masses. Each orua presents an enlai^ment prior to its insertion (bulb 
of the crus), and shotitd not be mistaken for the bulb of the corpus apongiosum. 

Blood-supply, The four coverings of the penis (skiu, dartos, connective tissue, 
and fascial sheaths) are supplied by the external pudic (a branch of the femoral), 
superficial perineal, and dorsal arteries, branches of the internal pudic. These 
arteries are attend^ by corresponding veins, which lie between the dartos and 
the fascial sheath, and open into the long saphenous and femoral veins. The 
corpus spongiosum is supplied by the artery of the bulb and the dorsal artery, 
branches of the internal pudic. The corpus cavemosum is supplied by the caver- 
nous branch of the internal pudic. The arteries (called deep) to the three 
cylindrical masses anastomose with each other and with the arteries of the 
ooveriugs of the penis. The deep veins, corresponding to the deep arteries, 
anastomose freely with each other and also with the superficial veins, and terminate 
through the deep dorsal vein in the internal pudic and plexus of Santorini, behind 
the pubic bone. From this plexus blood reaches the internal Iliac vein, 

Nerres. The coverings of the i>enis are supplied (1) by the genital branch of 
the gen ito-c rural, from the lumbar plexus; (2) by the superfit ial perineal branches 
of the internal pudic, a branch of the sacral plexus; (3) the erectile cylindrical 
masses are innervated by the dorsal nerves of the penis, the superficial perineal 
branches of the internal pudic, and hypogastric plexus. 




Tbe rnBle □relbra, in Hgltial icctlon. IGerrish anerTi 

The Male Urethra. 



The male urethra extends from the bladder to ihe end of the penis. It consists of 
a prostatic portion, one and a quarter inches long; a membranous, one-quarter inch 
long; a spongy, four and a half inches long; total length, six and a half inches. 
The proximal orifice is called the meatus uriuarius inti^rnus; the distal, the meatus 
urinarins externus. The urethra perforates (1) the prostate from base to apex; 



Val of dissection. 

{i) the deep and siiperticial parts of tlie triangular ligament; (3) tlie t-ompi-e: 
nrethrip; (4) the corpus spungtosum. The meatus externiis ia the most (.-onstripti 
part, the prostatic the most distengible jmrt 
^'°- '*'■ of the urethra. The Diembranous part is nut 

1 ^ ^ easily dilated, on aecoiiut of the iinyieldiiij 
nature of the triangular ligament. Tf 
curves of the nretlira are (1) the proatalii 
membranous part, two inches long, pasaii 
almost vertically downward and slighlly" 
forward (Fig, 130); (2) about two inches of 
spongy urethra, passing horizontally forward, 
then making a sharp bend vertifally down- 
ward in the region of the 9US[>enaory ligament. 
During erection the second curve la obliter- 
ated. The spongy urethra has two dilatations 
— the pars bulbosa, in the bulb, and the fossa 
navicularis, in the gluns (Fig. 131.) On 
the posterior wall of the prostatic urethra 
is an elevation — vertimontanum — having tha. 
opening of the uterus niasculinus, 
margins of which opening the ejaculatory duel 
are located, 







COLLES FASCIA. 



Dissection. Remove the sklo aa indicated i 
Fig. 133. Che rectum having betti filled with cotton 
BDd the margins cewed together. Introduce the 
sound and petmit an ajuisUnt to hold the aam« so 
as to make tbe bulb of the urethra prominent. 
Now make a transverHe incision through the super- 
ficial fiuciiL (extending from ramus to ramus), aud 
down to the muede covering the bulb, Force two 
fingers through this iaciaion, break up the con- 
nective tissue, and observe that the superBcial 
fascia cut Ihroueh \» attached both below hoc 
the sides. This is Collea* faacia, 

Colles' Fascia is a rather strong laniiui 

superficial fascia attached to the tulierosity] 
of the ischium, the ischiopubic mmtts, and the posterior or lower bonier of 
the conjoined anterior aud posterior layers of the triangular ligament. Above, 
this fastna has no bony attaclimeots, but is continuous with the fascial invest- 
ments of the scrotum and penis. The attachments of this fascia form three sidei 
of a bag or pouch, called the superficial perineal space. The floor of the jwuch id 
at the junction of the triangular ligament and Colles' fascia; the sides of thepuiuv 
are at tlie juoction of Colles' fascia with the ttil)erostty of the ischium and t' 
ischiopubic ramus; the mouth of the pouch Is where Colles' fascia becomes coa9 
tinuous with the superficial facial investments of the penis and scrotum; tlie iiiii6 
and outer walls of the pouch are formed, respectively, by the anterior layer < 
the triangular ligament and Colles' fascia. 

Extra vasatlan. In rupture of the bulbous urethra, urine may extravasate into 
the surrounding tissues. AVhcn the iwuch above descTibed is full, urine 6ndq 
its way through the mouth of the poucli info the superticial fascia of tbe scrotum,! 
]>enis, and abdomen. The structures in the superficial perineol space (Fig. 133) are 
(1| crura of the corpora cavernosa, invested by the erector jwms muscles (musciili 
(scliiooavomosi) ; \i] bulb of corpus cavernosum, invested by the accelerator urinw 
muscle (musculus bulbo-<avcrnoHus); (3) superficial transversu.s perinwi muscles. 
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ANAL AND aSNITO-UIUNAST MUSCLES. 

Diflsectilon. EemOTe CoUes' Toecia and bring into view the corrugator cutis *ni, the 
external sphincter aui, the erector penia, the accelerator iirioie, the enperBcial tran^- 
Tersua perioiei, and lerator ani. Cktmpare the diuection with Fig. 133, and ideDtifj the 
structnreB. Stady the attachment of Colies' fascia to the puhic ana iachial rami and deep 
perineal fascia. 

The OorragatoT Ontls Ani surrouads the odus aud throws the skin ioto ridges, 
lotemallj, the fibres are inserted into the submucous tissue; externally, into the 
skin. Study this muscle with a dissecting microscope. 

Tlie Extental Sphincter Ani (Fig. 133) is a voluntary niuscle surrounding the 
anus, attached to the central perineal point and the tip of the coccyx. The 
fibres of this muscle are pierced by tne longitudinal fibres of the rectum. 
Superficially, the external sphincter is in relation with the skin; deeply, with the 
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levator ani; externally, with the ischiorectal fat; iDtemally, with the mucnu^ 
membrane of the rectum. This muscle receives its blood-supply from the inferior 
hemorrhoidal, a brancli of the interoal pudic artery. Its veins terminate in the 
internal pudic vein. Ita nerves are from the internal pudic and fourth sacral. 
The special function of the muscle is to close the anus in vomiting, parturition, 
urination, and expiration. 

The Erector Penis (Fig. 133) (musoulus ischiocavemosus) partially covers the 
cms penis. Origin : (1) Pubic ramus and adjacent part of the crua; (2) inner 
surface of the ischial ramus and tuberosity. Insertion .- Tunica albuginea of the 
corpora cavernosa, near the suspensory ligament of the penis. 

The Accelerator Vrinn (Fig. 133), (mnsculus bulbo-cavernosus), covers the bulb 
of the coiyus spongiosum, and lies between the two erector muscles of the penis. 
The muscle arises from the median raphe along the whole length of the bulb, and 
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is inserted by three sets of fibres: (I) Posterior, into the bulb snd triangular 
ligament; (2) anterior, into the tunica albugioea of tbe corpora cavernosa; (3) 
median, into the dorsum of the penis. This muscle practically surrounds the 
bulb, and is to it what the hand is to the bulb of a syringe— a compressor. 

The Superficial Tranaversus Perinai (Fig. 133) is variable in size ana location, and 
accessory in action to the accelerator urinee, since it fixes the raphe from which tbe 
fibres of this lalter take origin. This muscle arises from the inner surface of tbe 
ramus and the tuberosity of the ischium. 

The Levator Anl Muscle (Figs. 132, 133), with its fellow of tbe opposile side, 
separates the pelvic cavity from the ischiorectal fossa, and forms the greater part 
of the muscular floor of the pelvis. It arises from (1) the inner su^ce of tbe 
spine of the ischium; (2) the posterior part of the body of the pubic bone, external 
to the symphysis pubis; (3) toe white line. The muscle is invested above by the 
rectovesical fascia; below, by the anal fascia, and is inserted as follows: (1) The 
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posterior fibres, into the tip of the coccyx; (2) with tbe opposite muscle, into the 
median raphe; (3) into the side of the rectum, so as to interlace with its longi- 
tudinal muscular fibres. The fibres of the levator ani pass downward, backward, 
and inward to their insertion, giving tbe pelvic floor a sagging reality. Nerve : 
Fourth sacral supplies this and the coccygeus muscle. Aclton: (1) To elevate 
the pelvic floor; (2) to constrict tbe vagina; (3) to compress tbe rectum; (4) to 
aid in prostatic excretion. 

The Central Foist of tbe perineum is tendinous, located one inch in front of the 
anus, and is a common meeting-place of the external sphincter ani, accelerator 
urinee, superficial transversne periueei muscles, and triangular ligament. (Fig. 
132.) It corresponds to the lower margin of the triangular ligament, and is 
the objective point in perineal lithotomy. 

In Median Perineal Lithotomf tbe knife is thrust backward and slightly upward, 
and eaters the membranous urethra l)etween tbe bulb and prostatic urethra. (Fig. 
130.) In operation the incision is one and a half inches long and divides ekio, 
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Colles' fascia^ external sphincter ani, ledge of triangular ligament^ membranous 
urethra (and its compressor muscle), and a few twigs of the transverse perineal 
vessels and nerves. 

In Lateral Perineal Lithotomy the incision is about three inches long. It begins 
one and a half inches in front of the anus, and is carried into the ischiorectal fossa, 
midway between anus and tuberosity of ischium. The structures divided are 
skin, Colles' fascia, transverse perineal vessels and nerves, inferior hemor- 
rhoidal vessels and nerves, superficial and deep transversi perinsei muscles, trian- 
gular ligament, membranous urethra, prostatic urethra, lobe of the prostate (with 
its capsule), and the levator prostatse muscle. 

TRIANOULAB LIGAMENT. 

Dissection. Remove the sound from the bladder, make gentle upward and backward 
traction on the penis and cut through the corpus spongiosum just beyond the bulb of urethra 
where it rests on the middle perin^ fascia. (Fig. 129.) Now turn aside the bulb and the 
outer layer of the triangular ligament appears. Detach with a sharp knife the two crura 
from their attachment to the pubes and ischium. Also remove with scissors the outer layer 
of the triangular ligament and expose the pudic vessels and nerves. (Fig. 138.) The 
deep perineal space is between the two layers of the triangular ligament. Identify its 
contents by comparison with the text. 

Triangular Ligament of the Urethra and deep periueal fascia are synonymous 
terms. This structure is a strong, double, fibrous membrane, which occupies the 
space under the pubic arch, being, therefore, a pelvic floor-structure. It consists 
of two layers — an anterior and a posterior. These are united at their lower 
borders; hence, on antero-posterior section the triangular ligament is V-shaped. 
The anterior (or outer) layer is, beyond doubt, periosteal in derivation and 
analogous to the obturator membrane; the posterior is morphologically a part of 
the obturator fascia, although its continuity is interrupted by the pubic bone. 
The triangular ligament is about one and a half inches in depth. The uses of this 
ligament are quite numerous, and its attachments and relations are of such a 
complicated nature that we must consider it analytically as follows : The anterior, 
or outer layer; the posterior, or inner layer; the deep perineal interspace; Colles' 
fascia and the superficial perineal space. 

The Anterior Layer of the Triangular Ligament is very firmly attached to the 
posterior lips of the ischiopubic rami, behind the crura penis. Above, it is laxly 
attached to the subpubic ligament; below, it is connected to the tendinous central 
point of the perineum, and is continuous externally with the fascia of Colles and 
internally with the posterior layer of the triangular ligament. The deep surface 
is intimately related to the compressor urethrae muscle; the superficial surface 
supports the bulb of the urethra, and forms the inner wall of the superficial 
perineal interspace. The anterior layer of the triangular ligament is perforated, 
as follows (1) one inch below the symphysis, for the membranous urethra; (2) for 
the dorsal nerves and arteries of the penis; (3) for the arteries of the bulb and 
corpus cavernosum; (4) for the ducts of Cowper's glands. The dorsal vein of 
the penis passes between the subpubic ligament and the apex of the triangular 
ligament. (See Gray's Anatomy y Fig, 595.) 

The Posterior Layer of the Triangular Ligament is a prolongation of the obturator 
fascia, being continuous below the symphysis with the corresponding layer of the 
opposite side. It is in relation with the deep transversus perinsei muscle externally; 
internally, it forms, on each side, the floor of an anterior prolongation of the 
ischiorectal fossa. It is pierced by the internal pudic artery and vein and dorsal 
nerve of the penis. Posteriorly, it unites with the anterior layer, to form the 
perineal ledge. 

The Deep Perineal Space is between the anterior and posterior layers of the 
triangular ligament. In sagittal section this space is V-shaped, owing to the 
union, posteriorly, of the two layers of the triangular ligament. This space 



254 ^ MANUAL OF DISSECTION. 

contains (1) the membranous urethra, surrounded by a sphincter of smooth 
muscular fibre, the compressor urethrse; (2) Cowper's glands, with their ducts 
piercing the anterior layer of the triangular ligament; (S) the internal pudic 
arteries, giving branches to the bulb, Cowper's gland, and compressor urethrae, 
and breaking up into the artery to the corpus cavernosum and the dorsal artery 
of the penis; (4) the internal pudic veins and accompanying lymphatics; (5) the 
dorsal nerves of the penis, giving branches to the compressor urethrse, then 
piercing the anterior layer of the triangular ligament and passing to the dorsum 
of the penis; (6) the compressor urethrse (muscle of Guthrie, or deep transversus 
perinsei). 

The Compressor Urethrse arises from the ischiopubic ramus. The fibres run 
transversely across the subpubic angle, some behind, others in front of the mem- 
branous urethra. Action: (1) To assist expulsion of urine and semen; (2) to 
aid erection of the penis by compressing the dorsal veins; (3) to compress Cowper's 
glands and facilitate the discharge of their contents during seminal emission. 



ISOHIOREOTAL REGION. 

Dissection. Dissect with blunt instruments the fatty space between the rectum and tuber- 
osity of the ischium. Do not injure the vessels and nerves traversing this space. Make trac- 
tion on one of the hemorrhoidal nerves and trace the same through the obturator fascia into 
Alcock's canal. Remove the fat from the under surface of the levator ani muscle and study 
the anal fascia investing the same. Examine the lower end of the rectum in the embrace of 
the levatoresani muscles. (Figs. 132, 133.) 

The Ischiorectal Region is triangular, and situated posterior to a line extending 
from tuberosity to tuberosity of the ischium. It contains a small part of the 
rectum, the external sphincter ani, and the isjhiorectal fossae, of which latter there 
are two, separated from each other by the rectum. (Fig, 132.) Distinguish 
between the ischiorectal region and the ischio-rectal fossa; the former contains the 
latter. 

The Ischiorectal Fobbsb (Figs. 132, 133), as previously stated, are two in 
number, 8ej)arated from each other by the rectum. In analysis we speak of one 
fossa only. The ischiorectal fossa has, (1) an apex, formed by the white line 
extending from the spine of the ischium to the pubic bone ; (2) a base, formed by 
the skin, fasciae, and a small part of the gluteus maximus muscle; (3) an outer 
wall, formed by a part of the ischium and the obturator internus muscle and 
fascia, below the white line; (4) an inner wall, formed by the levator ani and 
coccygeus muscles, covered by the anal fascia; (5) an anterior recess, extending 
forward as far as the symphysis, between the triangular ligament and levator ani, 
limited internally by the prostate and puboprostatic ligament, and externally, 
by the ischiopubic ramus; (6) a posterior recess, extending toward the sacrum, 
above the greater sacrosciatic ligament. The ischiorectal fossa contains fat and 
connective tissue, is traversed from outer to inner wall by the inferior hemorrhoidal 
vessels and nerves, for the supply of the external sphincter ani muscle and its 
investing and adjacent skin and fascise. 

Alcock's Canal (Fig. 132) is situated ou the outer wall of the ischiorectal fossa. 
It is about two inches in length, extending from the lesser sacrosciatic foramen 
(along the inner surface of the tuberosity and ramus of the ischium) to the lower 
border of the triangular ligament. It is formed by a delamination of the obturator 
fascia. In the distal part of its course, the walls of the canal are strengthened 
by the falciform process of the greater sacrosciatic ligament. (See page 261.) 
Alcock's canal contains the internal pudic nerve and vessels, in transit to the 
perineum, rectum, and external organs of generation. 

The Internal Pudic Nerve (Fig. 134^, (from the second, third, and fourth sacral), 
has a complex course, and is attenaed by the internal pudic vessels. It leaves 
the pelvis through the greater sacrosciatic foramen, below the pyriformis muscle. 
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with tlie sciatic nerves and vessels It crosses the leaser sacroscialif ligament 

' (near the spine of the ischium) autl re-entera the pelvis tliruugh the lesser sacn>- 

sciHtic foramen, internal to the piidic vessels. It enters Alcock's canal, gives uff 

tJie inferior hemurrhuidal nerve, and divides into the perineal uet-%'e and the 

dorsal nerve of the |)euis. The perineal uerve pierces the two layers of the 

triangular ligament, and supplies ine erector penis, accelerator urinee, compressor 

iirethri^, balb of the urethra, superficial transverse pt^riniei muscles, scrotum, 

jierineiim, and skin ou the under surface of the penis and around the anus. The 

I aorsal nerve of the penis pierces the posterior layer of the triangular ligament, 

■ traverses the deep [ffirineal space, then pierces the anterior layer of the triangular 

iligament, and (having supplied the corpora cavernosa) passes between the puhic 

Ibone and the cms penis; thence, it |>asses beneath or thningh the suspensory 

llig!unint of the penis, to akin of the dorsum of ihJa organ. 




The Rectum extendi from the third piece of the sacrum to the anus. Its 

germination is in the ischiorectal part of the pelvic outlet, where its opening — the 

—is guarded (1) by the external sphiucter ani, a voluntary muscle; (2) by 

Bthe corrugutor cutis ani. This latter muscle consists of longitudinal fibres of 

Ptfae rectum, which have piered the external sphincter and contraoted cutaneous 

insertiou at the luargiu of the anus. 

The rectum bus two segments; (1) An upper, three and a half iuches long, 
extending from the third piece of sacrum to lip of coccyx; (2) a lower, one and 
a half inches long, extraperitoneal, and extending from tip of coccyx to anus. 
lUtUitiong : Behind, sympathetic nerve, sacrum, and coccyx; in front, bladder, 

Crostate, trigone, and vesicnltoseminalcs. In the female, the rectum is in relation 
1 front with the upper part of the vagina and cervix uteri, Aiferies ; (n) 
I Superior hemorrhoidal, from the inferior mesenteric; (6) middle hemorrhoidal. 
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from the internal iliac; (c) inferior hemorrhoidal^ from the internal pudie. In 
the lower part of the rectum arteries are arranged longitudinally^ but they com- 
municate freely near the anus. 

Hemorrhoidal Plexus of Veins. Venous blood is collected by veins which form 
a plexus between the mucosa and musculosa of the rectum. In this plexus take 
origin three large veins, which correspond in name and location to the henaor- 
rhoidal arteries. From the manner in which these veins discharge two systems 
of venous circulation are recognized in the hemorrhoidal veins : (1) The portal, to 
which the superior hemorrhoidal belongs, because this vessel discharges into the 
inferior mesenteric vein, and its blood ultimately reaches the liver; (2) the iliac, to 
which the middle and inferior hemorrhoidal veins belong, because they discharge 
into the internal iliac vein; hence their contents reach the general venous circu- 
lation via the ascending vena cava, without interruption in the liver. The 
hemorrhoidal veins have no valves. In cirrhosis of the liver (he inferior hemor- 
rhoidal veins become enlarged, and are known as piles, or hemorrhoids. 



FEMALE PELVIC OUTLET. 

Before dissection of the female pelvic outlet is begun remember (1) that the bony 
and ligamentous parts are practically the same as in the male; (2) that the outlet 
has an anterior triangular or perineal part, which contains the perineal body and 
external genito-uriuary organs; and a posterior ischiorectal part, containing the 
rectum and ischiorectal fossse as in the male; (3) that the corpora cavernosa 
differ from their homologous structures in the male in size only; (4) that the 
corpus spongiosum is cleft or replaced by the vulvar orifice, and obtains, on 
each side of the vulvar cleft, as the erectile bulbi vestibuli; (5) that the 
accelerator urinae of the male obtains in the female homologically as the sphincter 
vaginse muscle; (6) that the clitoris is, in the main, a diminutive penis, and 
capable of erection. 



Homologies of the Sexual System. 

Male, Female. 

Penis Clitoris. 

Glans penis Glans clitoridis. 

Preputmm pen in Preputium clitoridis. 

Frsenum Labia minora. 

Scrotum Labia majora. 

Testicle Ovary. 

Uterus masculinus Uterus and vagina. 

Vas deferens Duct of Gartner. 

Accelerator urinse Sphincter vaginse. 

Erectores penis Erectores clitoridis. 

Tube of epididymis Long tube of parovarium. 

Ck>rpora cavernosa Corpora cavernosa. 

Corpus spongiosum Bulbi vestibuli and vulvar cleft. 

Gubernaculum testis Round ligament. 

Membrano-prostatic urethra .... Urethra, vestibule. 

Stalked hydatid of Morgagni .... Stalked hydatid of Morgagni. 

Sessile hydatid Fimbria of oviduct. 

Duct of Bathke Oviduct. 

Rete testis and coni vasculosi .... Short tubules of parovarium. 

Paradidymis Paroophoron. 

Cowper's glands Bartholin's glands. 

The Mons Veneris (Fig. 135) is located above the symphysis, and after or al)out 
the time of puberty is covered with hair. It is continuous above with the skin 
and panniculus adiposus of the abdominal walls, below with the labia majora^ and 
laterally, is limited by the genito-crural crease. The mons is composed of 
pigmented skin, fat^ and connective tissue. 
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Thfl Labia Hajora (Fi(r. 135) are llie most prominent parts of ihe vulva in i1il> 
adult. They extend from the mona to the posterior commiseure of the vulva, which 
they form by their iniioo posteriorly in the mid-vulvar liue. They form an 
ellipse, enclosing the labia minora, bulbi ve^itibitli, meatus nrinarius externus, 
vaginal fissure, clitoris, hymen, or its remains, the cariinculie myrtiformes. 
Euoh major lip coiisiijts of skin, dartos, and a qtmntily of encapsulated fat^ which 
latter blends above with the round ligament of the litems. The labia are 
homologous to the scrotum; the round ligament to the gubernaonlitm testis. 
I £uch labium has (1) an outer pigmented surface, covered with crisp hair; (2) 
I an innersurface, beset with rudimentary hair and sebaceous follicles. The darlow. 
Lor second covering of Ihe labia majora, is not so fully developed a^ in it^ 
thomologue, the scrotum. 




The Labia Minora (Fig. 135) are homologous to the prepuce and fneuiim, and 
TP free from hair and fat. They unite alxvve, embracing the clitoris, and 
forming holli prepuce and fra;num; below, they end opposite the vaginal fissure. 
The minor lips are small bifore puberty and concealed by the major lips, except 
in the fretus. They reach their greatest size during pregnancy. 

The Vsstibnle (Fig. 1-15) is triangular, with its apex at the clitoris; the base is 
at the vaginal Hssnre; the sides are formed by the minor lips. It contains the 
meatus nriuarius externus and the o|)eniugs for the duets of the glands of BnrthoHn 
— two racemnse structures which represent Cowper's glands in the male. 

The Bulbi Vestibuli and Pars Intermedialis. On either side of the vestiliule, 

beneath the mucous membrane, is n cfuantity of erectile tissue, the bnlbi venlibuli, 

homologous to the bulb of the corpus spongiosum in the male. This is invented 

by the tunica albnginen, attached to the orifices of the urethra and vagina, and 

I covered by fibres of the bulbo-cavernosus or sphincter musele of the vagina. 
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The Olitoris (Fig. 135) is about one inch long, forms the apex ot the vestibule;, 
ami is homologous to the penis. It ia composed of two (corpora cavernosa, which' 
form distally the glans clitoridis by their iiuioii. The ornra of the rorpura 
cavernosa of the clitoris are attached to the ischiopiibic rami, and bound to the 
symphysiH pubis by the suspensory ligament of the cliloris. The clitoris lias glan^ 
corona and cervix, but no corpus spongiosum and urethra. The corpus spoiigiosui 
of the male is replaced by the vulvar orifice in ihe female. 

InteiUbial Oleft. (Fig. 135, 136,) This is the common opening for the geitii 
and urinary organs. It is limited above by the clitoris; below, by the ]H>sterioi 
commissure or fourciiette; laterally, by the minor and major labia. The floor of 
the space is formed by the vestibule, meatus uriuarius, hymen, fossa navicularis, 
and vaginal 



the 
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The Female Urethra (Fig. 13d) is about one and a half inches in length, andextendd 
itjong the anterior wall of the vagina from the bladder to the vestibule of the vuK'a,^ 
It is -A very dilatable canal, and, like the male urethra, Is smallest distally. liaterally J 
and in front, it is surrounded by veins (plexus of Santorini), while ]>03teriorly i 
the greater part of its course it lies about one-aixtb of an inch from the vagina 
The vesical end of the female urethra has muscular libres, homologous to those a 
the prostate and deep traosversus j>erin%i muscles. 

The Vagina is a musculoraembranous conduit, extending from the cervix uteri, 
which it embraces, to the vulvar opening. Itglvew passage to the menstrual flow, 
to the matureor abortive product of conception, and is the female organ of copulatioa. j 
The anterior wall Is three, the posterior, four inches in length. (See Gray.) 

The Anterior Wall of the Vagina is in relation with the urethra and bladder; 
the posterior, with the perineal body, rectum, and peritoneal cul-de-sac of Douglas, 
[laterally, the vagina is crossed In its upper third by the ureters — a fact wnich 
should be home in mind by the operator In vaginal hysloroctomy ; in its lateral 
lower two-tJiIrds, the vagina is in relation with the levatores ani muscles. 
Laterally arc located the vaginal arteries and a venous plexus. 
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The Vaginal Walls are one-sixth of an inch thick, and have three coats: (1) 
A fibrous, derived from the rectovesical fascia; (2) a non-striated muscular coat, 
consisting of a longitudinal layer (continuous with the uterus), and a circular 
layer, very strong, near the vulvar orifice; (3) a mucous, having no true glands, 
very elastic, and continuous with the mucous membrane of the os uteri and vulva. 
The striated sphincter vaginae muscle is homologous to the accelerator urinse in 
the male. 

The Nerves of the Vagina arc from the internal pudic, fourth sacral and hypo- 
gastric plexus. The arteries are from the external pudic, internal pudic, uterine, 
internal iliac, and middle hemorrhoidal. The vessels are arranged along the 
lateral aspect of the vagina. The veins form the vaginal plexus in the muscular 
and mucous coats, and finally reach the internal iliacs. 

The Perineal Body is situated between the genital canal and the rectum. It is 
bounded in front by the vagina and vulva; behind, by the anterior wall of the 
rectum; below, by the skin, between anal and vulvar apertures. The sphincter 
ani, levatores ani, sphincter vagina, and central tendinous point of the perineum 
enter into its formation. 

Dissection. Observe the following steps after having learned the foregoing, including the 
table of homologues: 1. Place the cadaver in the same position, and care for the rectum »s 
directed in the dissection of the male pelvic outlet. 2. Remove the hair from mons and labia 
majora with a sharp scalpel and scissors ; then thoroughly cleanse the parts with soap and 
water. 8. Fill the vagina with cotton saturated with carbolized glycerin. 4. Grasp the 
glans clitoridis with forceps, withdraw it from its surrounding prepuce and secure it by a 
thread. 5. Remove the labia majora and observe their fatty composition blending with the end 
of the round ligament superiorly. 6. Remove the integument covering the clitoris and demon- 
strate this latter's glans, body, prepuce, and crura. 7. Pass a sound into the bladder and pal- 
pate anterior vaginal wall to appreciate the relation of the urethra to the vagina. 8. Remove 
the integument and demonstrate (a) the sphincter vagina, (6) the meatus urinarius, (c) the 
erectores clitoridis muscles investing the crura clitoridis, {d) the transversus perinsei muscles, 
(e) the external sphincter ani muscle and ischiorectal fossae. 9. After having read the text on 
the perineal body cut through the same from the vagina to the rectum and demonstrate its 
composition and relations. The vessels and nerves are homologous to the male structures and 
may be studied in the description of the male pelvic outlet, page 254. 



THE BONY PELVIS. 

Formation. The pelvis is formed by the sacrum, coccyx, ossa innominata, and 
certain ligaments. The sacrum is formed by the fusion of five, the coccyx of four 
vertebrae. The innominate bone is formed by the fusion of the pubis, ilium, 
and ischium, in such relation as to form the acetabulum at their place of meeting; 
the pubic part contributes one-fifth, the other parts two-fiftns each, to the 
acetabular circumference. The individual bones forming the sacrum and coccyx 
have departed so far from a typical vertebra that they are called false vertebrae. 
The sacrum and coccyx are united by ligaments (analogous to those in the superior 
regions of the spine) in an amphiarthrodial joint, called the sacrococcygeal. 
This joint has its nerve-supply from the fourth and fifth sacral and coccygeal, 
and may be the seat of reflex pain incident to disease of any of the pelvic organs 
except the ovary. 

The Apex of the Sacrum articulates with the coccyx. The base of the sacrum 
(in the centre) is analogous to and articulates with the body of the fifth lumbar 
vertebra; laterally, the base of the sacrum expands to form the alse, which 
morphologically are the result of fusion of the transverse and costal processes of 
vertebrae. The promontory is an eminence formed by the union of the sacrum 
and the body of the fifth lumbar vertebra. 

The Anterior Surface of the Sacrum is concave both vertically and horizontally. 
On this surface are (1) parts corresponding to the bodies of vertebrae ; (2) four anterior 
sacral foramina; (3) four transverse ridges. The foramina are large and give 
passage to the anterior primary divisions of the sacral nerves; they are continuous 



260 



A MANUAL OF DISSECTION. 



outward, iiiterrui>tiiig the plane surface of the bone, so that this latter presenlfi n 
alternating eiicceaaion of grooves and ridges. From the grooves and ridges, oorr* 
sponding to the second, third, and fourth sacral vertehrse the pyriformis nuisole 
originates. The value of the coccyx ia not intrinsic, hut consists in the im[K>r- 
tunce of soft structures attached to it. 

The Pubic Part of the Os Innominatiim consists of a body aud ramus. Ttie ramus 
descends, fuses with the ramus of the ischium, aud separates the subpubic arch 
from the obturator foramen. The body of the pubis contributes internally to the 
symphysis and esternally to the acetabulum. The symphysis pubis is the junction 
between the right and left puhic bones. The pubic crest extends from the spine 
to the angle, is about one inch long, and gives attachment to the conjoined tendon, 
the pyramidalis, and reclus muscles. The spine of the pubis gives insertion t 
the crural arch or Poupart's ligament, and is crossed by the spermatic cord i 
homologue, the round ligament of the uterus. 




the Ischinm has a ramus, body, and tuberosity. The ischial ramus joins the pubi^ 
ramus to form the i.'tchiopubic ramus. The l)ody of the ischium enters into t" 
f<irm:iti»n of the acetabulum. The tuberosity of the ischium intervenes betwee 
the ramus and body, sup|jorts the body weight in the sitting posture, 
gives origin to the hamstring muscles, adductor magnus, quadralus femoriil 
gemellus inferior, and obturator internus muscles. 

The Spine of the Ischium is on the inner border of the body, and sejiai-ates till 
greater from the lesser sacrnsciatic notch. From its outer surface arises tm 
gemellus superior muscle. To ita inner surface are attached the coccygeua ani 
levator aui muscles, lesser saoroaciatic ligament, and the pelvic white line, frc 
which latter the levator ani muscle gains its principal origin. 

Tip of the Ooccyi. Notice the ease with which this bone may be moved forward 
and backwanl. It articulates with tho sacrum, forming the facrococcygeal joint. 
The external sphin<ter ani is atlnched to the tip of the coccyx, which may 
demonslniletl by pulling the coccyx forcibly backward, when the soft structun 
around the anus will be perceptibly put on the stretch. 

The Tuberosities of the Ischium are very prominent, about tliree inches to tU 
right and left of the anus. When the cadaver is in the litbotoiuy (wwitiou lU 
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tuberosities are not covered by the gluteus maximus muscle, which, however, is 
the case when the long axis of the lower limb is in line with the long axis of the 
trunk. In the lithotomy positiou there is flexion of the thigh on the abdomen, flexion 
of the leg on the thigh, flexion of the foot on the leg, and abduction of the knees. 

The Bony Extension leading upward from the tuberosity of the ischium to the 
subpubic arch is the ischiopubic ramus. To the middle part of this is attached 
that part of the corpus cavernosum called the crus of the penis. 

The Symphysis Pubis is the junction between the bodies of the pubic bones. 
Surmounting the body of the pubic bone is the part called the pubic crest. This 
crest is limited internally by the angle and externally by the spine. It requires 
a little ])ractice to locate the pubic spine; the spermatic cord either crosses or 
passes external to it. Make traction on one testicle and demonstrate the relation 
of the spermatic cord to the pubic spine. 

The Lesser Sacrosciatic Notch (Fig. 137) is between the spine and tuberosity of 
the ischium, and is converted into a foramen of the same name (in the recent state) 
by the greater sacrosciatic ligament. Through the foramen pass the tendon of the 
obturator internus muscle and the internal pudic nerve and vessels. 

The Ghreater Sacrosciatic Notch (Fig. 137) is between the spine of the ischium 
and the posterior inferior spine of the ilium. This notch is converted into a 
foramen by the lesser sacrosciatic ligament in the recent state. Through the fora- 
men pass the pyriformis muscle, which divides the same into an upper and a 
lower compartment ; through the upper compartment pass the superior gluteal 
nerve and vessels; through the lower, the sciatic and internal pudic nerves and 
vessels. 

The Lesser Sacrosciatic Ligament (Fig. 137) is triangular. Its strength and 
importance as a pelvic floor structure are often underestimated. It is coexten- 
sive with an inconsiderable muscle, called the coccygeus, which occupies and 
is intimately blended with its inner surface. The ligament is firmly attached 
to the front and sides of the coccyx and sacrum, as iiigh as the fourth anterior 
sacral foramen. The fibres of the ligament, converging to their insertion into 
the inner surface and borders of the spine of the ischium, decussate. This liga- 
ment converts the greater sacrosciatic notch into a foramen in the recent state. 

The Greater Sacrosciatic Ligament (Fig. 137) arises from the upper two pieces of 
the coccyx, the lower three pieces of the sacrum, the posterior iliac spines, and the 
posterior part of the iliac crest. It is inserted into the inner border of the 
tuberosity of the ischium, and is prolonged forward on the ramus of the ischium 
as the falciform process. The greater sacrosciatic ligament converts the lesser 
sacrosciatic notch into a foramen in the recent state. 

The Obturator Foramen (Fig. 137) is enclosed above and in front by the pubic 
part, behind and below by the ischial part of the innominate bone. It is covered 
by a membrane (save a small ])assage above) — the obturator groove. The obtu- 
rator membrane is periosteal in derivation, and bears the same relation to the 
Eubis and ischium that interosseous membranes in general bear to the bones 
ettveen which thev are found. The outer surface of the* obturator membrane 
is occupied by the external obturator muscle: the inner, by the internal obturator. 
The obturator groove transmits the obturator nerve and vessels. 

THE PELVIC FLOOR. 

Dissection. (1) Review carefully on the skeleton the osteological points given on a preced- 
ing page. (2) Cut sagittalty through the pelvis with a saw, according to Fig. 134. (3^ Thor- 
oughly cleanse the dissection field with warm water. (4) Study the interior of the bladder 
and rectum, which have been traversed hy the cutting instrument. (5) Note the location of 
the ureters entering the bladder. (6) Note from four to nix folds of the mucous membrane — 
the plica recti or Huston's valves—in the rectum. (7) Cut the rectum on a level with the 
pelvic floor, and turn the same onto the promontory of the sacrum. (8) Turn the bladder 
forward onto the pubic bone. (9) Remove the peritoneum from the sides of the pelvis, and 
with blunt dissection develop vessels and nerves as shown in Fig. 134. (10) Expose the 
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levator ani muscle and study its origin from the white line and its insertion into the mid-line 
of the pelvic floor where it embraces the rectum. (11) Now cut through the levator ani, 
turn the same aside, and expose the obturator internus muscle. 

The floor of the pelvis consists of the pyriformis, coccygeus, levator ani muscles^ 
and triangular ligament. To these must be added the obturator internus and 
obturator fascia covering the same, not that this muscle figures directly as an 
integral part of the floor of the pelvis, but its fascia — the obturator — is of such 
far-reaching importance that any demonstration of the pelvic floor would be 
imperfect in the absence of a thorough knowledge of it. 

The Pyriformis Muscle arises from (1) the side of the front of the sacrum, between 
the first, second, third, and fourth anterior sacral foramina; (2) the great sacrosciatic 
ligament; (3) the bone at the upper part of the great sacrosciatic foramen. The 
muscle leaves the pelvis through the great sacrosciatic foramen, and is inserted 
into the upper border of the greater trochanter. In front of this muscle are the 
rectum, branches of the internal iliac artery, and the sacral plexus. Above the 
muscle, the superior gluteal nerve and vessels leave the pelvis; below, the sciatic 
and internal pudic nerves and vessels escape. 

The Coccygeus Muscle is supported by and blended with the lesser sacrosciatic 
ligament. It arises from the inner surface of the spine of the ischium, and is 
inserted into the side of the coccyx and the last two pieces of the sacrum. -The 
muscle is triangular, with apex at the ischial spine. This muscle aids the levator 
ani in drawing the coccyx forward. Nerve: Fourth sacral. 

The Obturator Intemus Muscle arises from (1) the body of the pubis; (2) the rami 
of the pubes and ischium; (3) the surface of bone behind the obturator foramen, 
corresponding to the acetabulum; (4) the inner surface of the obturator membrane; 
(5) the obturator and pelvic fascife. The muscle leaves the pelvis through the lesser 
sacrosciatic foramen, is joined outside the pelvis by the two gemelli muscles, and is 
inserted into the crest of the greater trochanter. This muscle forms a thick pad 
on the lateral wall of the pelvis. 

The Obturator Fascia (Fig 132) derives its name from the obturator muscle, and 
forms the greater part of the general pelvic fascia. The lesser part covers the sacral 
plexus and pyriformis muscle, and is called the pyriformis fascia. The attachments 
of the obturator fascia to the bone are very extensive, but should be studied with bone 
in hand to be understood and remembered. It is attached in front to the back of 
the symphysis pubis ; below, to the inner margin of the tuberosity of the ischium 
and the lower border of the ischiopubic ramus; above, to the posterior lip of the 
pubic crest and the iliopubic line, as far as the sacroiliac articulation; behind, to 
the bony border of the greater sacrosciatic foramen. At the lesser sacrosciatic 
foramen the fascia passes out of the pelvis with the obturator internus muscle; 
hence this same channel is open for the passage of pus in case of extensive ischio- 
rectal abscess. The outer surface of the obturator fascia is in relation with the 
obturator internus muscle; the inner is divided by the ^' white line " into an upper 
or pelvic and a lower, or ischiorectal part. The upper part is above the " white 
line;" the lower, below. The lower part forms (I) the outer wall of the ischio- 
rectal fossa: (2) Alcock's canal, for the lodgement of the internal pudic nerve and 
vessels. The *' white line" gives off two thin processes — the rectovesical fascia, 
which covers the upper surface of the levator ani muscle, and the anal fascia 
(ischiorectal), investing the under surface of the same muscle. 

The " White Line " is formed by a thickening of the obturator fascia along a line 
extending from the inner surface of the spine of the ischium to the posterior part 
of the pubic bone. This line is not straight, but conforms to the curve of the 
pelvic wall, to which it pertains. See page 252 for levator aiti muscle. 



CHAPTER XIX. 

CUTANEOUS VESSELS AND NERVES OF THE LOWER EXTREMITY. 

Dissection. Having removed the skin locate the long saphenous vein (by consulting the 
illustration Fig. 138), and follow it and its tributaries by careful dissection with forceps and 
scissors as far as possible. As a rule, cutaneous veins and nerves are in the deep layer of the 
superficial fascia. Next locate the long saphenous nerve accompanying the long saphenous 
vein below the knee. Consult Fig. 139 as an aid in locating the short saphenous structures. 
To dissect the cutaneous nerves, consult Figs. 140 and 141, page 267, and study table on 
pages 265-268. 

CUTANEOUS VESSELS. 

The Cutaneous Vessels. Arteries convey blood from the heart to the skin ; 
veins, in an opposite direction, toward the heart. Cutaneous arteries are derived 
from the underlying deep arteries; they pierce the deep fascia and supply not only 
the skin, but the superficial and deep fascise as well. Owing to their small size, but 
comparatively few cutaneous arteries and veins receive special names. Arteries 
having special names are : superficial epigastric, superficial circumflex iliac, and 
superncial external pudic. Veins having special names are : the long saphenous 
and the short saphenous. The long sapnenous has the following tributaries : 
External femoral cutaneous, internal femoral cutaneous, sui>erficial external pudic, 
superficial epigastric, superficial circumflex iliac, and deep communicating veins. 

Action and Source of Gray Rami Communicantes. Vessels derive their power 
of dilating and contracting, under certain conditions, from sympathetic nerves, 
called gray rami communicantes. These nerves originate in cells in the vertebral 
ganglia of the sympathetic, and pass with spinal nerves for the supply of bone, 
cartilage, fascise and unstriped muscle fibre of hair, glands, and vessels. (See 
sympathetic nerve.) 

The Cutaneous Veins. (1) Digital, returning blood from the skin of the toes; 
(2) the dorsal arch of the foot, formed largely by the digital veins; (3) the long 
saphenous vein, tributary to the common femoral; (4) the external and internal 
femoral cutaneous; (5) the superficial external pudic; (6) the superficial epigastric ; 
(7) the superficial circumflex iliac ; (8) veins communicating with deep veins ; 
(9) the short saphenous, tributary to the popliteal. 

1. The Digital Veins (Fig. 138) are in the superficial fascia of the toes. They 
form, by their confluence, a venous arch on the back of the foot from which 
the long and short saphenous veins originate. 

2. The Dorsal Arch (Fig. 138) of the foot is homologous to the dorsal arch of 
the hand. It is situated on the back of the foot, about midway between the ends 
of the toes and the instep. The arch is formed by veins from the skin of the 
toes, has outer and inner ends, terminating respectively in the short and long 
saphenous veins and rests on the cutaneous nerves of the back of the foot. 
The arch communicates with the vena? comites of the dorsalis pedis artery by a 
deep communicating vein. 

3. The Long Saphenous (Fig. 138) is the largest and longest superficial vein in 
the body. It begins at the inner end of the dorsal arch of the foot, passes in 
front of the internal malleolus of the tibia, along the inner side of the leg to the 
knee, where it winds behind and internal to the inner tuberosity of the tibia and 
inner condyle of the femur. It now pursues an upward course on the front and 
inner aspect of the thigh, and having perforated the cribriform fascia covering 
the saphenous opening, becomes tributary to the common femoral vein. Below 
the knee, the vein is accompanied by the long saphenous nerve, a branch of the 
anterior crural. 



IIE8 OF LoxG Sachenous Vein, (Fig. 138.) (1) Thi 
"u return-; blood from the skin of the outer jtart of the ' 
thigh; (2) the iuternal femoral 
cutaneous, returns blood from ibe 
skin of the posterior and inner 
]>artsof the thigh; (3) thesuiiei^ 
ficial external pudic, returns 
blood from Ihe skin of the penis, 
scrotum, and inguinal region ; 
(4) the siipertieial r pi gastric, 
returns blood from the skin of the 
abdominal walls, in the region of 
tlie umbilicus; (o) the supertioial 
circnuiHex iliac, returu» blood 
from llie akin of the abdominal 
walls and upper part of the 
thigh; (6) frequent communica- 
tions with the deep veins in its 
entire course. 

4. The Short Saphenous Vein 
begins at the outer end of the 
dorsal arch of tlie foot, passes 
behind the external malleolus of 
the fibula, and gaining the pos- 
terior mid-line of the leg, passes 
between the two heads of tbe 
gastronuemius muscle and opens 
into the popliteal. This vein ia 
attended ljy the short saphenous 
nerve, formed by tbe union of 
the commuuicans tibialis and 
unicans tibularis. 

SoliRCK OF TRIBCTAftlES OP 

Short Saphenous Vein. (1) 

Many small veins from the skin 

of the heel; (2) veins from the 

outer side of the foot and W; 

(3) veins from the back of the 

leg; (4)commuuieatJng branches 

to the venw comites of the 

peroneal artery; (5) a branch from the posterior part 

of llie thigh. The blood from Ihe skin of the lower 

extn'mily, therefore, is collected by the two saphenous ^ 

veins, and through those reaches the deep veins, 



CUTANEOUS NERVES. 

Dissection, Tbei^kiii hnving beeu remored. according tO'l 
Fig, 143, locnte in the deep rascia th« emergenoft 'I 
poinu of tbe nerves (Fign. 140, 141, 142) and trace same by i 
bluot dissection and sciiwora to their oistribution. HftTinrl 
loUHted any particular nerve, study iu source, conrse, andf 
diiitributian in the subjoined Isble. 

OntaneouB Nerves supply the skin with 
They are dendritic processes of cells in the posterior root ganglia of thrt 




They i 



iiorivcd from the thoracic, lumbar, and sacral i 
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as given in the following table, and are distributed as indicated in the illustra- 
tions on pages 267 and 268. Hilton demonstrated that nerve trunks supplying 
muscles that move joints also supply the joints with articular branches^ and the 
skin covering the insertions of the muscles, with sensory branches. 



Cutaneous Nerves of Anterior and La.teral Regions. (Fig. 140.) 



Nerve, 

GeniUMiniral 

(cataneous branch) 
(n. Iiunbo-iDguiDalis). 



External cutaneoas 
(n. cutaneus femoris 
lateralis). 



Internal cutaneous 
( ramus cutaneus 
femoris). 



Middle cutaneous 
( ramus cutaneus 
anterior). 

Ilio-inguinal 

(n. ilio>inguinalis). 



Long saphenous 
(n. saphenus). 



Musculocutaneous 
(n- peroneus 
superficialis). 



Source. 

First and second 
lumbar, branch 
of the genito- 
crural. 

Second and third 
lumbar, a di- 
vorced branch 
of the anterior 
crural nerve. 



Second and third 
lumbar, a branch 
of the anterior 
crural nerve. 



Second and third 
lumbar, a branch 
of the anterior 
crural nerve. 

First lumbar, a 
branch of the 
ilioinguinal. 



Third and fourth 
lumbar, ante- 
rior crural 
nerve. 



Fourth and fifth 
lumbar, a branch 
of the external 
popliteal. 



Omrse, 

Passes in the femoml sheath 
anterior to the femoral 
artery and pierces the 
fascia lata. 

Enters the thigh beneath 
Poupart's ligament near 
the anterior superior 
iliac spine, and divides 
into anterior and poste- 
rior divisions ; descends 
beneath the fascia lata 
and perforates the deep 
fascia four inches below 
Poupart's ligament. 

Divides in front of the 
femoral artery into an 
anterior and a posterior 
branch ; the anterior 
branch lies on the sarto- 
rius, and perforates the 
deep fascia in the lower 
third of the thigh; the 
posterior follows the 
inner border of the sar- 
torius, and perforates the 
deep fascia near the 
knee. 

Pierces the deep fascia 
about four inches below 
Poupart's ligament, and 
divides into two branches. 

Lies in front of the sper- 
m itic cord or its homo- 
logue in the inguinal 
canal ; it escapes through 
the external abdominal 
ring. 

In Scarpa's trianj^le, ex- 
ternal to the femoral 
artery ; in Hunter's 
canal, crosses the femoral 
artery ; pierces the deep 
fascia between the gra- 
cilis and sartorius, and 
accompanies the long 
saphenons vein belov 
the knee. 

Given off* with the anterior 
tibial, on the neck of the 
fibula ; passes between 
the peronei muscles and 
extensor longus digito 
rum, and pierces the 
deep fascia on the front 
and outer i-ide of the leg 
in its lower third ; di- 
vides into internal and 
external branches. 



Dittribution, 

To the integument of the 
central upper part of the 
anterior surface of the 
thigh (motor branch to 
cremaster muscle). 

To the outer and posterior 
aspect of the thigh as far 
as the knee. 



Supplies the skin on the 
inner and anterior parts 
of the thigh as far as 
the knee. 



To the integumeot of the 
anterior part of the thigh 
as low as the knee. 

To the integument of the 
inner and upper part of 
the thigh ; to the 
scrotum or its homo- 
logue, the labia majora. 

To the skin of the front 
and inner side of the leg; 
to the patellar plexus; to 
the plexus on the inner 
side of the thigh formed 
by the obturator and 
internal cutaneous; to the 
ankle Joint ; to the inner 
side 01 ankle and foot. 

To dorsum of foot, great, 
second, third, and one- 
half of little toe (motor 
part supplies peroneus 
longus and peroneus 
brevis muscles). 
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Nerve. 

Anterior tibial 
(n. peroneus 
profundus). 



Lateral cutaneous 
(ramus cutaneous 
surse lateralis). 



Source, 

Fourth and fifth 
lumbar and first 
sacral, a branch 
of the external 
popliteal. 



Course, 

Given off with musculo- 
cutaneous, on neck of 
fibula, between peroneus 
longus and fibula; passes 
beneath the extensor 
longus digitorum to the 
interosseous membrane, 
and reaches the outer 
side of the anterior tibial 
artery ; in upper third of 
le^, external to artery; in 
middle third, on artery ; 
in lower third, external 
to artery. 



External popliteal 
or peroneal. 



Pierces the deep fascia 
near the neck of the 
fibula. 



Distribution, 

To adjacent surfaces of the 
great and second toes; 
to ankle-joint (muscular 
branches to tibialis an- 
ticus, extensor proprius 
hallucis, extensor loogus 
digitorum and peroneus 
tertius). External branch 
to extensor brevis digi- 
torum, to tarsal and 
metatarsophalangeal 
joints of second, third, 
and fourth toes, and 
second dorsal interosseous 
muscle. The internal 
branch supplies the first 
dorsal interosseous 
muscle, metatarsopha- 
langeal joint of great 
toe, and adjacent snifaces 
of great and second toes). 

To the skin of the outer 
side and upper two-thirds 
of the leg. 



Cutaneous Nerves of Posterior Region and Sole of Foot. (Figs. 141, 142.) 



Nerve, 

Small sciatic (n. cu- 
taneus femoris 
posterior). 



Cutaneous branch of 
pudic (n. clunii). 



Perforating cutaneous 
nerve (n. perforans). 



Dorsal cutaneous 
(nn. clunium 
medii). 



Dorsal cutaneous 
(nn. clunium 
superiores). 



Lateral cutaneous 
(n. cutaneus 
lateralis). 



lateral cutaneous 
( n. intercostalis 

XII ). 



Source, 

First, second, and 
third sacral, a 
divorced branch 
of the great 
sciatic, and 
may be adher- 
ent to the sheath 
of the inferior 
gluteal. 



Fourth sacral, a 
branch of nerve 
to levator ani. 

Fourth sacral. 



Sacral nerves, 
three in num- 
ber, from poste- 
rior primary 
divisions. 

Lumbar nerves, 
three in num- 
ber, posterior 
primary divi- 
sions. 

Iliohypogastric, 
first lumbar. 



Course, 

Leaves the pelvis through 
the greater sacrosciatic 
foramen below the pyri- 
formis muscle, and behind 
the great sciatic nerve. 



Twelfth dorsal, 
anterior 
primary divi- 
sion. 



Pierces the levator ani; 
appears in the i*^chio- 
rectal fossa anterior to 
the coccvx. 

Pierces the great sacro- 
sciatic ligament. 



Pierce the gluteus maxi- 
mus in a line extending 
from the posterior supe- 
lior iliac spine to the tip 
of the coccyx. 

Cross crest of the ilium 
external to the iliac 
origin of the erector 
spina* muscle, and 
descend vertically. 

Crosses the crest of the 
ilium and descends 
verticallv. 



Oosses the crest of the 
ilium and descends 
vertically. 



Distribution. 

To the back part of the 
thigh as far down as the 
lower part of the poplit- 
eal space ; to scrotum or 
its homologue, as the in- 
ferior pudendal ; to outer 
part of thigh, femoral 
cutaneous branches ; to 
skin covering lower half 
of gluteus maximus 
muscle. 

To the integument between 
the anus and coccvx. 



To the skin of the buttock, 
near the median line and 
below the distribution of 
the dorsal divisions of 
the sacral nerves. 

To the skin in the region 
of the sacral origin of 
the gluteus maximus. 



To the skin of the upper 
gluteal region. 



To the integument of the 
upper gluteal region, 
anterior to the distribu- 
tion of dorsal branches 
of the lumbar nerves. 

To the skin of the gluteal 
region, anterior to the 
distribution of ilio- 
hypogastric. 



CVTANEOVS VESSELS ANU NERVES OF TITS LOWER EXTREMITY. 2ff7 



t'int and second 
means pod i ei 



lironvlies of Ehe 
miental and ex- 
ternsl popliteal 

nerves, reapec- 



Pierces the deep fiucia in 
tlie middle third of Uie 

fioelerlor surface of the 
tg : a^noiDpanieH the 
short sapheniut ie\a 
down the back of the 
leg to the oilier side of 
the ankle and foot. 



DiitrUnOioii. 
To back of leg; to outer 
[lacl of ankle, heel, aiiil 
foot a» fai forward as thc^ 
little tne; to (be anrag- 
alo-calcaoeal nrtieula- 
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Eilemil planlar, cu- 
taoeous bnoches 
(n. (iltntKrie 
lalenilis). 



iDternal plantar, cu- 
taneous branches 
(n. planlaria 

mediBlis). 



Internal calcaneal 
branches (rami 
cnlrnnei' mediales ). 



Externa) planlar 



Internal plantar, 
a branch of the 
posterior tibial 



Calcaneo-plaotar, 
a branoti of tlie 
[Kwterior tibial. 



Pierce the plantar foKcia 
with (h» conesponding 
vessela, between the 
abductor mioimi digit i 
and flexor breris diei- 



Pierce the plantar fascia 
with corresponding 
vessels ttetween the 
abductor hallucis and 
flexor brevii digitorum. 

Fierce the internal annular 



Dialribution. 

Tolheukinofthe a 

two-thirda of the sole of 
the foot, corresponding to 
the little and one-half 
of the adjacent toe ; also 
to the skin of the same 
toe on the dorsal surface 
around the nail. 

To the skin of the anterior 
tnro-thirds of the sole of 
the foot correeponding to 
the inner 3.5 toes; also 
to the skin of the same 
toes around the nail. 

To the skin of the heel and 
sole as far forirard as 
the distribution of the 
plantar nen'es. 




CHAPTER XX. 

THE ILIAC REGION. 

Dissection and Identification. Remove the peritoneum by careful manipulation and 
read iliac and pelvic fasciae, p. 272. To dissect the lumbar plexus (Fig. 145), study relation of 
its nerves to the psoas, then dissect longitudinally through the psoas magnus until the 
plexus is fully developed and can be demonstrated. To dissect the sacral plexus (Fig. 147), 
remove the parietal branches of the internal iliac artery and dissect through the pelvic fascia 
covering the plexus and pyriformis muscle. 

Biftircation of Aorta. (Fig. 147.) Identify (1) by the location on and a little to the left 
of the body of the fourth lumbar vertebra ; (2) by the two large arteries — common iliacs — 
derived therefrom. 

Ascending Vena Cava. Identify (1) by its location on the vertebral column, to the right 
of the aorta ; (2) by its formation, the confluence of the common iliac veins; (3) by its blue 
color, flabby walls, and flattened appearance. 

Right Common Diac Artery. (Fig. 132.) Identify (1) by its crossing the confluence of the 
common iliac veins; (2) by the formation, the confluence of the internal and external 
iliac arteries, opposite the sacro-iliac joint ; (3) by its attending vein of same name and course. 

External Iliac Artery. (Fig. 132.) Identify (1) by its location along the pelvic brim, 
extending from the sacro-iliac joint to Poupart's ligament; (2^ by the derivation of the 
deep epigastric and deep circumflex iliac arteries therefrom ; (3) by its attending vein of 
same name and course. 

Internal Iliac Artery. (Fig. 132) Identify (1) by its location on the outer wall of 
the pelvis between the bifurcation of the common iliac and great sacrosciatic foramen ; (2) by 
its distribution to the pelvic organs and region of the hip; (3) by its attending vein of same 
name. Identify its branches by illustrations and description in text. 

Fascia Transversalis. Identify (1) by its location immediately beneath the parietal 
peritoneum ; (2) by its special features in areas described in text, page 272. 

Psoas liaignos Muscle. (Fig. 143.) Identify (1) by its extensive attachment to the twelfth 
thoracic and all the lumbar vertebrae; (2) by its insertion with the iliacus into the lesser 
trochanter; (3) by its relation to the genito-crural, obturator, iliohypogastric, ilio-inguinal, 
external cutaneous, and anterior crural nerves. (Fig. 145.) 

Lnmbur Plexus and Branches. Identify (1) by the location of the plexus in the substance 
of psoas magnus muscle ; (2) by the distribution of the branches according to the table 
dealing therewith on pages 274-276. 

Sacnd Plexus. Identify (1) by its location on the sacrum and pyriformis muscle (Fig. 
147) ; (2) by its triangular shape and extending as low as the greater sacrosciatic foramen ; 
(3) by its formation — the lumbosacral cord and subsequent sacral nerves. Identify its 
branches by description of same given in the table on pages 278-280. 



ILIAC VESSELS AND BRANCHES. 

The iliac vessels are: (1) Common iliac arteries and veins; (2) external iliac 
arteries and veins; (3) internal iliac arteries and veins. These are bilaterally 
located and designated right and left. The common iliac arteries begin at the 
bifurcation of the abdominal aorta, on the fourth Iiimbar vertebra, and end at the 
sacro-iliac joint in the external and internal iliac arteries. Each common iliac 
artery is about two inches long. 

The Bight Common Iliac Artery crosses the confluence of the common iliac veins. 
In front of the artery are the ureter, small intestine, and branches of the sympathetic; 
to the outside, the vena cava, psoas magnus muscle, and right common iliac vein. 

The Left Cominon Iliac Artery is crossed by the ureter, superior hemorrhoidal 
artery, and sympathetic nerves, and covered by the small intestine. The left 
common iliac vein is behind and internal to the artery. The psoas magnus 
muscle is external to it. The common iliac arteries give small branches to the 
psoas, ureters, and peritoneum. 

The Ck>mmon Iliac Veins correspond to the common iliac arteries, and occupy a 
plane posterior to them. The left is beneath both left and right common iliac 
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arteries; the right, behind and external to its corresponding artery. Tlie common 
iliac veins are formed by the external and internal iliacs, and form by their conflu- 
ence, on the fourth or fifth lumbar vertebra, the beginning of the ascending vena 
cava. 

The External Iliac Artery (Fig. 134) begins at the bifurcation of tiie common iliac, 
opposite the sacro-iliac joint, and ends under Poupart's ligament, in the common 
femoral artery. On the right side, the artery is in relation with the ileum; on 
the left, with the sigmoid flexure. The genito-crural nerve is on the outer side, 
the external iliac vein on the inner. Branches : Deep epigastric, deep circumflex 
iliac. (Fig. 133.) 

The External Iliac Vein (Fig. 134) begins under Poupart's ligament and ends in 
the common iliac, opposite the sacro-iliac joint. This union takes place beneath 
the internal iliac artery. Branches : Deep epigastric and deep circumflex veins. 

The Internal Hiac Artery (Fig. 134) begins at the bifurcation of the common 
iliac, and ends opposite the great sacrosciatic foramen, in anterior and posterior 
branches. It is about one inch long. It is covered by the {)eritoneum and crossed 
by the ureter. (Fig. 124.) In the adult, this artery is smaller than tlie external 
iliac; in the embryo, much larger, and gives origin to the hypogastric, which 
conveys blood to the placenta. Behind the internal iliac artery lie the internal 
iliac veins, the pyriformis muscle, and the lumbosacral cord. 

The Internal Hiac Vein (Fig. 134) joins the external to form the common iliac. 
It is short and extends from the greater sacrosciatic foramen to the sacro-iliac joint. 
It is behind and internal to its artery. With ihe exception of the umbilical vein, 
which in the adult is vestigial, the tributaries of the internal iliac vein correspond 
to those of the internal iliac artery. Branches: Iliolumbar, lateral sacral, gluteal, 
hypogastric, suj)erior vesical, middle vesical, inferior vesical, middle hemorrhoidal, 
uterine, vagiual, obturator, sciatic, internal pudic. 

Branches of the Internal Iliac Artery. 

The Iliolumbar branch (Fig. 134) passes between the obturator nerve and the 
lumbosacral cord, crosses behind the common iliac artery, and thence between the 
psoas muscle and vertebral column. At the pelvic brim it divides into an iliac 
and a lumbar branch. The iliac branch supplies the ilium and iliacus muscle, 
and anastomoses with the obturator, lumbar, gluteal, external, and deep circumflex 
iliac arteries. The lumbar branch supplies the psoas and quadratus lumborura 
muscles, anastomoses with the lumbar arteries, sends off spinal arteries, and is 
analogous to the lumbar arteries. 

The Lateral Sacral branches (Fig. 134) are two in number — upper and lower. 
The upper branch enters the fir«^t anterior sacral foramen, supplies the spinal 
membranes, and leaves the sacral canal through the posterior sacral foramina to 
supply the skin over the sacrum. The lower branch descends internal to the 
anterior sacral foramina to the coccyx, and anastomoses with the middle sacral 
artery. It gives off branches to the rectum, sacral plexus, spinal cord, and 
muscles of the pelvic floor. 

The Gluteal Artery (Fig. 134) is the largest branch of the internal iliac. 
It passes between the first sacral nerve and the lumbosacral cord, and leaves the 
pelvis through the greater sacrosciatic foramen, above the pyriformis muscle, with 
the superior gluteal nerve. It divides (external to the pelvis) into a superficial 
branch, which lies between the gluteus maximus and medius, and a deep branch, 
which lies between the gluteus medius and minimus. (Fig. 157.) The su|)erficial 
branch supplies the gluteus maximus. In the pelvis, branches are distributed to 
the pelvic bones, levator ani, coccygeus, obturator internus, and ])yriformis. The 
gluteal artery anastomoses with the lateral sacral, circumflex, and sciatic arteries. 

The Hypogastric Artery is the most, important artery in the foetus, but in the 
adult it is vestigial. In the foetus it conveys blood to the placenta. It pafwes 
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along the side of the pelvis, enters the false ligament of the bladder, and passes 
with the urachus to the umbilicus. The umbilical vein returns the blood from the 
placenta, and obtains in the adult as the round ligament (ligamentum teres) of 
the liver. (Fig. 120.) 

The Superior Vesical Artery (Fig. 134) is the unobliterated part of the hypo- 
gastric, and supplies the bladder, vas deferens, uterus, ureter, and occasionally 
gives off the middle vesical. 

The Middle Vesical Artery (Fig. 134), as previously stated, may be a branch of 
the superior vesical ; it usually rises separately from the internal iliac, however, 
and is distributed to the bladder. 

The Inferior Vesical (Fig. 134) branch supplies the bladder, and arises from the 
internal iliac with the middle hemorrhoidal artery. It gives branches to the 
prostate, vesiculae seminales, vagina, and sometimes an artery to the vas deferens. 

The Middle Hemorrhoidal branch supplies the rectum, and arises with the inferior 
vesical. It anastomoses above with the superior, and below with the inferior 
hemorrhoidal. 

The Uterine branch arises near or with the middle hemorrhoidal. It runs in 
the infundibulo-pelvic ligament, crosses the ureter one-half inch external to the 
cervix, turns upward, becomes tortuous, and anastomoses with the uterine branch 
of the ovarian artery. 

The Vaginal branches are three or four in number. They arise separately from 
the internal iliac, or may even come from the uterine, inferior vesical, or middle 
hemorrhoidal. They pass to the side of the vagina and anastomose with the 
artery of the cervix and with the arteries of the opposite side. The lower vaginal 
arteries anastomose with the internal pudic in the bulb of the vagina — bulbi 
vestibuli. 

The Obturator (Fig. 134) is below the brim of the pelvis, with the obturator 
nerve. It lies between the peritoneum and the pelvic fascia, and is crossed 
by the vas deferens. It leaves the pelvis through the obturator canal. Branches : 
Iliac to the ilium, vesical to the bladder, pubic to the pubes, muscular to the 
obturator muscles, articular to the ligamentum teres ana synovial membrane of 
the hip-joint. The artery anastomoses with the deep epigastric, internal circum- 
flex, and sciatic. 

The Sciatic branch (Fig. 134) crosses the sacral plexus and pyriformis muscle 
escapes from the pelvis behind the internal pudic artery, through the greater sacro- 
sciatic foramen, and anastomoses with the internal circumflex and profunda. 
Branches within the pelvis are : to the rectum, bladder, prostate, vesiculre semi- 
nales, and muscles of the floor of the pelvis. Branches outside of the pelvis are : 
coccygeal, inferior gluteal to the gluteus maximus, muscular to the external 
rotatx)rs, articular to the hip, cutaneous to the skin over the gluteus maximus, 
comes nervi ischiadici, which anastomoses with the internal circumflex and the 
four perforating branches of the profunda. In ligation of the femoral artery, 
the parts below may receive blood through this anastomotic channel. 

The Internal Pudic (Fig. 134) branch leaves the pelvis through the greater 
sacrosciatic foramen, below the pyriformis muscle, and crosses the outer surface of 
the spine of the ischium. It re-enters the pelvis through the lesser sacrosciatic 
foramen, and enters Alcock's canal in the outer wall of the ischiorectal fossa; it 
traverses this latter to the posterior layer of the triangular ligament, which it 
perforates. Between the two layers of the triangular ligament it gives off the 
artery of the bulb, the artery of the corpus cavernosum, and the dorsal artery 
of the penis. These three arteries pierce the anterior layer of the triangular 
ligament. The pudic artery in Al cook's canal gives off the inferior hemorrhoidal 
artery, crosses the spine of the ischium and gives branches to the obturator 
internus and gluteus maximus. 
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QENEKAL FASCIA TRANSVEBSALIS. 

The general fascia (rails versal is lines the pelvic and abdominal 
dense and thick over the iliacus and obturator interniis mnsclei _ 

under surface of the levator an! and diaphragm; and fairly strong where it forms 
test-tube- 1 Ike prolongations about vessels and organs leaving the pelvis — the 
femoral sheath and infundibuliform fascia. Subdivisions: (1) That part covering 
the anterior and lateral alidorainal walls is called the transversalis fascia; (2) thtM 




lining the back part of the abdominal cavity and covering the psoas and iliaoni 
mitsclcs — the iliac fascia; (3) that lining the true pelvis both above and belov 
the white line — the pelvic fascia. (See (lissection of abdominal walls for tram 
vcrsalis fascia, page 203.) 

The Hiac Fascia consists of two porlioos : (1) that covering llie [isoae musclei 
(2) that covering the iliacus muscle. Since this fascia determines the course < 
purulent discharges in lumbar abscesses, its attachments and also ils prolongatiia 
nut of the pelvio cavity must be thoroughly learned. 

ArrACHMES-n* of the Iliac Fascia. The iliac fascia covering the psoas muse 
is attached {!) to the Hganientuni arcuatuni internum nf tJie diaphmgm (Fig. 97j 
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(2) to the bodies and transverse processes of the vertebrae; (3) to the upper part 
of the sacrum ; (4) to the lumbar fascia, covering the q uadratus lumborum muscle. 
The two portions — psoas and iliac — are continuous below the iliac crest. The 

{portion of the iliac fascia covering the iliacus muscle is attached (1) to the inner 
ip of the crest of the ilium; (2) to Poupart's ligament, external to the femoral 
vessels; (3) to the iliac and pubic parts of the iliopectineal line; (4) to the pubic 
portion of the fascia lata, posterior to the femoral vessels. The iliac fascia behind 
the femoral vessels is prolonged out of the pelvis, and forms the posterior part of 
the femoral sheath; the anterior part of this sheath is derived from a prolongation 
of the transversalis fascia. The iliac fascia is prolonged into the thigh with the 
iliacus and psoas muscles. 

In psoas abscess pus is directed by the attachments of the iliac fascia into the 
deep part of tlie thigh, along the common tendon of the psoas and iliacus muscles. 
From here it is directed by the internal intermuscular septum of the fascia lata 
into the lower third of the thigh, whence it may burrow into the popliteal space 
and ultimately reach the ankle by passing between the superficial and deep layers 
of muscles of the back of the leg. (See fascia lata, page 286.) 

The Pelvic Fascia is that part of the general fascia transversalis which lines the true 
pelvis both above and below the pelvic floor. It is attached to the anterior surface 
of the sacrum, the brim of the pelvis, the lower part of the symphysis, and the sur- 
face of bone around the obturator internus muscle. A prolongation of this fascia 
accompanies the obturator internus muscle through the lesser sacrosciatic foramen. 

Obturator and Bectovesical Portions. (Fig. 132.) The pelvic fascia divides 
along a line extending from the spine of the ischium to the lower part of the 
symphysis pubis, into an obturator and a rectovesical portion. . The place of divi- 
sion is called the white line, and gives origin to the levator ani muscle. (Fig. 
147.) The obturator fascia below the white line covers the obturator internus 
muscle, on the outer wall of the ischiorectal fossa, and also invests the under surface 
of the levator ani muscle, forming the anal fascia. The rectovesical ]K)rtion of the 
pelvic fascia descends on the upper surface of the levator ani muscle to the rectum, 
bladder, and prostate. (See dissection of pelvic organs and pelvic outlet.) 

Canal for the Pubic Nerve and Vessels. (Fig. 132.) The obturator fascia on the 
outer wall of the ischiorectal fossa splits to form a canal for the pudic nerve and 
vessels. This canal is about an inch above the inner border of the tuberosity of the 
ischium, and extends from the lesser sacrosciatic foramen to the triangular 
ligament. All branches of the internal iliac artery, on emerging from the pelvis, 
are surrounded by tubular prolongations of pelvic fascia, just as the femoral 
vessels derive their sheaths from the transversalis and iliac fasciae. 



MUSCLES OF THE ILIAC REGION. 

Psoas Magnus. (Fig. 143.) Origin: (1) Intervertebral cartilages, between the 
twelfth thoracic and first lumbar vertebra; (2) sides of the bodies of the twelfth 
thoracic and all the lumbar vertebrae. Insertion : Lower and back part of the lesser 
trochanter of the femur. Action : Flexion of the thigh on abdomen. Synergists : 
Iliacus, pectineus, sartorius. Nerves: Second and third lumbar. The lumbar 
plexus is in the fleshy part of this muscle. The psoas is covered by the peritoneum 
and (a thin layer of) the iliac fascia. The lumbar part of the sympathetic 
gangliated cord lies along the inner margin of the psoas, obscured on the right 
by the ascending vena cava; on the left, by the abdominal aorta. (Fig. 146.) 
Behind the psoas muscle are the lumbar arteries and veins, four in . number, on 
either side, analogous to the intercostal vessels. 

The Psoas Parvus. (Fig. 143.) This muscle is often absent. Origin: Side 
of the intervertebral disk, between the twelfth thoracic and the first lumbar and 
the adjacent borders of the same vertebrae. Insertion : Iliopectineal line. 
Adion : To flex the pelvis on the thorax. Nerve : First lumbar. 

is 
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The niacns. (Fig. 143.) Origin: (I) Wing of the sacrum; (2) iliolumbar, 
lumbosacral, and anterior sacro-iliac ligaments; (3) upper and outer half of tbe 
ventral surface of the ilium. Insertion: Back of lesser trochanter and back of 
femur, below lesser trochanter. AcHon: A flexor of the thigh. Syna-guU : 
Iliacus, pectineus, and sartorius. Aviagoniata: The gluteal muscles. Nerve: 
Anterior crural. Artery: Iliolumbar branch of the internal iliac. 



THE LUBIBAE PLEXUS (PLEXUS LDHBALIS). 

This plexus of nerves is in front of the transverse processes of the lumbar 
vertebrae in the substance of the psoas magnus muscle. (Fig. 145.) It is formed by 
the union of the anterior primary divisions of the first, Becond, third, and fourth 
lumbar nerves and a branch of the twelfth thoracic. (Fig. 144.) The plexus 
communicates with the twelfth thoracic nerve, through the dorsilumbar nerve; 
with the sacral plexus, through the lumboaacral cord; with the lumbar part of 
the sympathetic, through both the gray and white rami communicaotes. 




FIRST LUMBAR 



SECOND LUMBAR 



THIRD LUMBAR 



FOURTH LUMBAR 



in of lumbar pleiug. (Gi 



afWt W. KllLLBB.I 



(d. ihoEypof 



Table of Branches of Lumbar I 

Source. Ojuni. 

First lumbar. Cioaaee the quRdratiu 

lumborum. 
First lumbar. CroiweB the qusdratuB 

liimboniin. 



The names, source, course, and distribution of the several branches of the 
lumbar plexus may be studied from the following table : 

Plexds. 

DiHriindum. 
Sensorj to gluteal and bypogutric 

r^ionB. 

Semorj to tbe upper uid imier 

parts of lhelhigh,contiguoiu to 

the scrotum, and to the inteni- 

Inent of tbe scrotum or its 

homologue. 

Genito-crural First ami second DcBcendson the pauos Motor, to the cremasteric muscle ; 

(n. ^itofemoralia), lumbar. and divides into two sensory to the skin of the upper 

dividing into a branches on iisme. part of the thigh in the region 

nnital and a crural Genital branch of the femoral vessels, near the 

branch — n. 'sperm- passes through the distribution of the external . 

a^cus and n. lumbo- inguinal canal cutaneous nerve; va 

inguinalif, resjiec- behind tbe cord or the femoral artery. 

tiTelj. '■" '---- ' -'^" 



and divides 
branches on iisme. 
Genital branch 
passes through the 
inguinal canal 
behind tbe cord or 
its homoli^ue; the 
crural branch accom- 
paniea tbe external 
iliac artery. 



BniMh. 


Sourir. 




Swoiid nnd 




third luii 


femoris IsleralUi. 





THE ILIAC RBOIOS. 

Cr «Hes tlie iliocUH. 
leaved the pelvis 
beneath Pqu part's 
lineament below the 

anterior superior 



Senwr)' to the poatero external 
purl of tlie thigh. It maj be 
considered a iliamembered pnrt 
of ihe anterior crural nerve. 




i anpedldil dlnecUon of It 



Klin!) lilting lateral 
wall of pelris nbove 
obturulor vessela, 



tliigh itiroiiKli llie 
obturaior canal. 
Inner border of ii^oas ; 
iToeses t lie hon^oii till 
ramua of the pubic 
bone ; po.'weH under 
the pe<T(ineu8 and 
divides into 

9 branch es. 



. (GtriiaraB aCtei Tmtot.I 

^['Dsor^, lo knee tmd hip ; motor, 
10 adductor musclca of thigh 
and occasionally to pecUneus 
mDH'lei vasomotor, lo remonil 



■eosory, lo hip-joim 
pectinens miiHcte. 
IS oflr^n a1»enl. 
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Branch, 

Anterior crural 
(n. femoralis). 



Muscular branches to 
certain polymeric 
muscles (rami 
musculares). 



Source. 

Second, third, 
and fourth 
lumbar. 



Whole plexus. 



Course. 

Passes between the 
psoas and iliacus; 
enters the thigh 
beneath Poupart's 
ligament external 
to the femoral 
vessels. 



Direct into substance 
of muscles to which 
they are distributed. 



Distribution. 

Sensory, to hip-, knee-, and ankle- 
joints through articular 
branches ; sensory, to inner 
part of leg and foot through 
long saphenous; sensory, to 
front surface of thigh through 
internal and middle cutaneou-s 
nerves ; motor, to pectineus, 
sartorius, and quadriceps 
extensor cruris, through 
muscular branches. 

Motor, to psoas, iliacus, and 
quadratus lumborum muscles. 



Dissection and Identiflcation. First remove the peritoneum and the thin layer of ftiscia, 
if this has not been previously done, and study the following branches with relation to the 
psoas magnus muscle (Fig. 145) : 

1. The genito-crural nerve emerges from the inner border of the psoas muscle, descends 
on the same, and divides into two branches— genital and crural. 

2. The obturator and accessory obturator nerves emerge from the inner border of the 
muscle; the latter may be absent. The obturator nerve crosses the lateral pelvic wall 
below the brim and escapes through the obturator canal into the adductor region of the thigh. 

3. The iliohypogastric, ilio-inguinal, external cutaneous, and anterior crural nerves emerge 
from the outer border of the psoas ; the two former cross the quadratus lumborum ; the 
two latter cross the iliacus. The anterior crural, the largest branch beneath Poupart's liga- 
ment, is in a groove between the psoas and iliacus muscles. (Fig. 143.) 



Specific Distribution of Branches of Lumbar Plexus. 

The Iliohypogastric Nerve arises from tlie first lumbar nerve and emerges from the 
outer border of the psoas magnus. It crosses the quadratus lumborum, perforates 
the transversalis muscle, and divides into its two terminal branches between this 
muscle and the internal oblique. Branches: (1) The iliac— a lateral cutaneous — 
crosses the crest of the ilium and supplies the skin over the upper gluteal region 
(Fig. 141); (2) the hypogastric (Fig. 109) pierces the internal and external oblique 
muscles and supplies the skin of the hypogastric region; (3) muscular branches to 
the internal oblique and transversalis; (4) gray rami communicantes. 

The nio-inguinal Nerve arises from the lirst lumbar, in common with the ilio- 
hypogastric. It emerges from the outer border of the psoas and crosses the 
quadratus lumborum. It perforates the transversalis muscle and lies between 
this and the internal oblique. Near the internal abdominal ring, this nerve 
pierces the internal oblique muscle and passes along the inguinal canal in front 
of the spermatic cord. It leaves the inguinal canal through the external 
abdominal ring and divides into the following branches (Fig. 109) : (1) Iliac 
and inguinal, to skin of the scrotum and adjacent upper part of skin of the thigh; 
(2) muscular, to the internal oblique and transversalis muscles; (8) communi- 
cating, to the iliohypogastric; (4) gray rami communicantes. 

The (lenito-crural Nerve arises from the first and second lumbar, lies on the 
psoas muscle to the outer side of the external iliac artery. It divides into the 
following branches : (1) A genital, which passes through the inguinal canal, 
behind the spermatic cord, to the cremaster muscle; (2) a crural, which passes 
in front of the femoral artery in the femoral sheath, to the skin of the upper, 
front, and central parts of the thigh; (3) gray rami communicantes. 

The External Cutaneous Nerve arises from the second and third lumbar nerves, 
crosses the iliacus muscle, leaves the pelvis below the anterior superior iliac spine 
(Fig. 151), and gives off : (1) Cutaneous, anterior and posterior, to skin of the outer 
part of the thigh; (2) nerves to the patellar plexus; (3) gray rami communicantes. 
This nerve may be regarded as a divorced cutaneous branch of the anterior crural. 
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The Anterior Orural Nerve (Fig. 145) arises from the second, third, and fourth 
lumbar nerves. It passes downward in the psoas muscle to Poupart's ligament, 
where it lies in a groove between the psoas and the iliacus muscle. It leaves the 
pelvis beneath Poupart's ligament, one-half inch to the outer side of the femoral 
sheath, and enters Scarpa's triangle. (Fig. 151.) 

The branches of the anterior crural nerve are divided into an anterior and a 
posterior set by the external circumflex artery. (Fig. 152.^ In the anterior set 
are said to be the middle cutaneous, internal cutaneous, ana muscular branches to 
the pectineu6 and sartorius muscles; in the posterior set the long saphenous, artic- 
ular branches to the hip, knee, and ankle, and muscular branches to the rectus, 
vasti, and crureus. Branches to the iliacus muscle and the femoral artery are given 
off within the pelvis. 

Summary of Articular Branches of the anterior crural nerve : (1) To the hip-joint, 
from the muscular branch to the rectus femoris; (2) to the knee-joint, from 
muscular branches to tho vastus internus; (3) to the ankle-joint, from the long 
saphenous nerve. 

The Obturator Nerve arises from the third and fourth lumbar nerves. It passes 
between the psoas muscle and the fifth lumbar vertebra, and crosses the outer wall 
of the pelvis to the obturalor foramen. The nerve divides, external to the 
pelvis, into an anterior and a posterior division. (Fig. 161.) The anterior divi- 
sion crosses the obturator externus, passes between the pectineus and adductor 
brevis, and gives off (1) an articular branch, to the hip; (2) a branch, to the 
femoral artery; (3) a cutaneous twig, to the subsartorial plexus; (4) muscular 
branches, to the adductor longus, brevis, gracilis, and pectineus muscles. The 
posterior division gives branches to (1) the hip; (2) the knee; (3) muscular 
branches, to the obturator externus and adductor magnus muscles. 

The Accessory Obturator Nerve, when present, arises from the third and fourth 
lumbar nerves, passes along the inner border of the psoas, and gives off (1) 
articular branches, to the hip; (2) branches to the pectineus muscle; (3) gray rami 
communicantes. 

Muscular Branches are given off in the substance of the psoas magnus to the 
iliacus, quadratus Inmborum, psoas magnus and psoas parvus muscles. 

Blood-supply. The lumbar plexus derives its nourishment from the lumbar 
branches of the iliolumbar arteries. 

Polsrmeric Nerve-supply of Muscles. Some muscles — as the pectorals, latissimus 
dorsi, external and internal oblique, transversalis, rectus abdominis, psoas, 
quadratus lumborum, and iliacus — are derived from more than one myotome, and 
'* muscles derived from more than one myotome are innervated by nerves derived 
from the ventral roots belonging to more than one neurotome." (Barker: The 
Nervous System,) 

Rami Communicantes. The upper lumbar nerves are connected to the vertebral 

ganglia of the sympathetic by both gray and white rami communicantes; the lower 
y gray only. ''The gray rami communicantes are distributed to the spinal 
nerves, and in them reach the vessels, fasciae, and bones for which they are 
destined." (Gerrish.) For the purpose of impressing this principle on the student, 
gray rami are considered in this book as accompanying each spinal nerve. 
(See sympathetic nerve.) 

THE SACRAL PLEXUS (PLEXUS SACRALIS). 

The sacral plexus (Figs. 146, 147) is formed by the union of the lumbo- 
sacral cord and the anterior primary divisions of the first, second, third (and 
a part of the fourth) sacral nerves. The lumbosacral cord (Fig. 146) is formed 
by the anterior primary division of the fifth lumbar nerve and a part of the fourth; 
the fourth lumbar nerve, therefore, contributes to both lumbar and sacral plexuses. 

The sacral plexus is triangular in shape, its base corresponding to the exit 
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foramina of the lumbar aod sacral nerves eotering into its formation, and its apex 
to the greater saorosciatic forameu. The plexus rests on the wing (ala) of tbe 
sacrum and the anterior surface of the pyriformis muscle, and is covered by the 
pelvic fascia. (Fig. 147.) The nerves of the sacral plexus receive their nourish- 
ment through small arteries, called vasa nervorum, from the lateral sacral 
branches of the internal iliac artery. 

CommunicationB of the sacral plexus (Fig. 146) are with the lumbar plexite 
above, through the lumbosacral cord; with the fifth sacral nerve below; with 
the sacral part of the sympathetic, through gray rami communicantes. 



SECOND S*CRAL 




Plan of sacnkl plej 



The names, source, course, and distribution of the braaches of the sscral plexus 
may be studied in the following table : 



Miucular (rarnu 
miisculuiB). 

Muscular ( ramu 
inoacnUria). 



'4u|«rior gluteal 
(n. g)»I«us 
Buperior). 



Table of Branches of Sacral Plrxus. 

Oaurtf. Dietribittinii. 

Molor, to pj-rifoniiis. (Fig. 146.) 



SoilTCt. 

FintandiiecoiKl 

First and second 
sacral and 
lumbosacral 

Finland second 
sacral and 
himboHacral 

Fint sacral and 
lumbosacral 



First sacral and 
lumbosacral 



forair 

through the lesser 

sacroaciatic foramen. 

'fhrou((h the greater saero- 
ecialic foramen as a part 
of the nerve to the 
obturator intern lis. 

Through the greater sacro- 
sciatic foramen; beneath 
tendons of gemelli and 
obturator ' 



Til rough the greater sacro' 
sciatic foramen above the 
pyriformiB. 



Motor, to obturator internum 
muscle; distributed to the 
inner surface. (Fig. 14d.) 

Motor, to the gemellus superior. 
(Fig. 146.) 



Motor, to the gemellus inferior 

and i[uadratuB femoria ; 
distributed to their deep 
surfBces ; sensory, to the hip- 
Motor, to gluteus medius, gluteui 
' r vapnK 



femoria. (Fig. 146.) 
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Branch 

Inferior gluteal 
(n. glutseus 
inferior). 

Perforating 
cutaneoos 

(n. cutanei per- 

forantes). 
Pndic 

(n. pudendus). 



Small sciatic 
(n. cutaneus 
femoris 
posterior). 
(Fig. 160. ) 



Great sciatic 
(n. ischiadicus). 
This nerve divides 
in the upper part 

of the popliteal 
space into internal 

and external 

popliteal nerves. 

(Fig. 160.) 

Internal popliteal 

(n. tibialis). 

(Fig. 160.) 



Posterior tibial 
(n. tibialis). 
(Fig. 160.) 



Source. Course. 

First and second Greater sacroociatic fora- 
men beneath the 
pjriformiH. 



sacral and 
lumbosacral 
cord. 
Second and 
third sacral. 



Third and 
fourth sacral ; 
occasionally, 
also, first and 
Hecond sacral. 
(Fig. 146 ) 



Second and 
third sacral. 



First, second, 
and third 
sacral and 
lumbosacral 
cord. (Fig. 
146.) 



Begins in the 
upper part of 
the popliteal 
space at the 
bifurcation of 
the p^eat 
sciatic nerve. 

Begins at the 
lower part of 
the popliteal 
space as a 
continuation 
of the internal 
popliteal. 



Perforates the great sacro- 
sciatic ligament. 



Through the greater sacro- 
sciatic foramen beneath 
the pyriformis muscle; 
crosses the spine of the 
ischium and re-enters 
the pelvis through the 
lesser sacrosciatic fora- 
men ; passes along Al- 
cock's canal in the outer 
wall of the ischiorectal 
fossa (Fig. 132), and di- 
vides into: 1. Perineal. 

2. Dorsal nerve of penis. 

3. Inferior hemor- 
rhoidal. 



Through the great sacro- 
sciatic foramen beneath 
the pyriformis muscle. 



Through the great sacro- 
sciatic foramen with the 
inferior gluteal nerve, 
the small sciatic nerve, 
the sciatic vessels and the 
pudic nerve and vessels ; 
beneath the pyriformis, 
it rests between the 
tuber ischii and greater 
trochanter of the femur. 

Passes through the centre 
of the popliteal space 
vertically downward, and 
ends in the upper part of 
the leg in the posterior 
tibial nerve. 



Passes between the super- 
ficial and deep groups of 
muscles of tne back of 
the leg downward and 
slightly inward, to the 
inner part of the ankle, 
where it divides into the 
internal and external 
plantar. 



Dutribution, 

Motor, to gluteus maximus; 
distributed to the under surface 
of the muscle. (Fig. 146.) 

Sensory, to the skin of the but- 
tocks. 



1. Perineal branch is sensory to 
skin of scrotum or its homo- 
logue; sensory to urethra; 
vasomotor to corpus spongiosum ; 
motor to accelerator urinse, 
superficial transversus perinei, 
erector penis, external spnincter 
ani, levator ani, and deep in- 
ternal transversus perinei, or 
compressor urethne. 

2. Doraal nerve of penis is sensory 
to glans, prepuce, dorsum, and 
sides of penis ; vasomotor to 
corpora cavernosa. 

3. The inferior hemorrhoidal 
crosses the ischiorectal foasa, 
and is sensory to skin around 
anus. 

1 . Perineal cutaneous branches to 
perineum and upper, inner 
posterior part of thigh. 2. The 
inferior pudendal supplies the 
scrotum or its homologue with 
sensation. 

2. Femoral cutaneous branches 
supply the inner and outer as- 
pects of the thigh posteriorly as 
far as its middle third ; middle 
part of posterior aspect of thigh, 
popliteal region, and upper 
third of posterior part of leg. 
2. The ascending cutaneous 
branches supply the skin of 
the gluteus maximus with sen- 
sation. 

1. Main trunk gives articular 
branches to the hip-joint; 
motor branches to the biceps, 
semitendinosus, semimembrano- 
sus, and adductor magnus 
muscles. 



1. Articular, three in number, to 
knee-joint. 2. Communicans 
tibialis, which joins communi- 
cans fibularis to form short 
saphenous (n. suralis). 3. Mus- 
cular (rami musculares) to 
gastrocnemius, plantaris, soleus 
and popliteus. 

1. Motor, to tibialis posticus, 
flexor longus digitorum, flexor 
longus hallucis, and all muscles 
of sole (through its plantar 
branches). 2. Articular (rami 
articulares) to ankle-joint. 3. 
Calcaneo-plantar (internal cal- 
canean) to integument of heel 
and inner side of sole. 4. In- 
ternal plantar (n. plantaris 
medialis). 5. External plantar 
(n. plantaris lateralis). 
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Branch, 

Internal plantar 
(o. plantaris 
medialis). 
(Fig. 142.) 



External plantar 

( n. plantaris 

lateralis). 

(Fig. 142.) 

Notice: /'This 

distribution of 

digital branches 

to the toes from 

the plantar nerves 

b precisely similar 

to that of the 
median and ulnar 

nerves in the 

hand." (Gray.) 

External popliteal 

(n. peronieus 

communis). 

(Fig. 160.) 



Short saphenous 
(n. suralis). 
(Pigs. 139 and 
162.) 



Anterior tibial 
(n. peroneeus 
profundus). 
(Fig. 166.) 



Sottree, 

Begins beneath 
the internal 
annalar liga- 
ment as a 
terminal 
branch of the 
posterior 
tibial. 



Begins beneath 
the internal 
annular liga- 
ment as a 

terminal 
branch of the 
posterior 
tibial. 



Begins in the 
upper part of 
the popliteal 
space at the 
bifurcation of 
the great 
sciatic. 



Course. 

Passes between the first 
and second lavers of the 
muscles of the sole to 
the toes. 



Passes between the first 
and second layers of the 
muscles of the sole to 
the toes. 



Begins by union 
of comrauni- 

cans tibialis (n. 

cutaneus sui^ 
medialis) and 
communicans 
fibularis (n. 
cutaneus surse 
lateralis) from 
internal and 
external pop- 
liteal nerves, 
respectively. 

Begins as a 
branch of the 
external pop- 
liteal on the 
neck of the 

fibula with the 
musculo- 
cutaneous. 



Passes downward and out- 
ward along the tendon of 
the biceps, leaves the 
popliteal space between 
the biceps tendon and 
outer head of the gas- 
trocnemius muscle, runs 
behind the head of the 
fibula, turns inward on 
the neck of the fibula, 
and divides into several 
branches. 



The nerve (or its constitu- 
ent parts) pierces the 
deep fascia at a variable 
distance below the knee. 



Dutrihulion. 

1. Cutaneous (nn. plantarett) to 
skin of sole. 2. Muscular 
(nn. musculares' to abductor 
hallucis and flexor brevis dif^i- 
torum. 3. Articular (nn. 
articulares) to tarsal and meta- 
tarsal joints. 4. Digital nn. 
digitales plantares proprii 
(four), (a) To inner border of 
great toe and flexor brevis 
hallucis. ( 6 ) To adjacent sides 
of first and second toes and first 
lumbrical muscle, (c) To ad- 
jacent sides of second and third 
toes. ((2) To adjacent sides of 
third and fourth toes and 
receives filament from external 
plantar, (e) Articular (from 
digital cutaneous branches) to 
joints of the toes. 

1. Muscular (rami musculares) to 
Hexor accessorius, abductor 
minimi digpti, interossei (except 
those of the fourth space), three 
outer lumbricales, adductor 
obliquus hallucis, and adductor 
transversus hallucis. 

2. Cutaneous to little toe and outer 
half of adjacent one. Each 
digital cutaneous branch fur- 
nishes articular branches to the 
joints. 

3. Articular (from digital cuta- 
neous nerves) to joints of toes. 

1. Articular (three in number) 
to the knee. 

2. Cutaneous, to back and outer 
parts of leg in upper and 
middle thirds. 

3. Communicans fibnlaris (n. 
cutaneus surse lateralis), which 
joins communicans tibialis (n. 
cutaneus surse medialis ), to form 
short saphenous. 

4. Anterior tibial (n. peronseus 
profundus. 

5. Muscu locutaneous ( n . peronn^us 
superficialis). 

1 . Cutaneous, to back of leg, outer 
part of ankle, heel, and foot as 
far forward as the little toe. 2. 
Articular to astragalo-calcanean 
articulation. 



Passes deeply down front 
of the leg with anterior 
tibial artery, and gives 
off* its branches. 



1. Motor (rami musculares) to all 
muscles of anterior part of the 
leg and to the first dorsal inter- 
osseous and extensor brevis 
digitorum muscles. 

2. Cutaneous to skin between 
great and second toes i nn. 
digitales dorsales hallucis 
laterales et digiti secundi 
medialis). (Fig. 140.) 

3. Articular (rami articulares) to 
ankle, tarsal, and metatarso- 
phalangeal joints. 



THE ILIAC REQIOy. 



Jlraurh. 


Source. 


Ot^rie. 


Dialribuliim. 


liisculocutaneou 
(Fig- 16(1.) 


s Begins as u 
branch of the 
i^itPrnal pop- 
liteal on tUe 
neuk of Ihe 
Bbula with the 


Piisses ihroiiali the suh- 
ftnnce of the peroDcu^ 
[ongiis muscle, and 
divides into iU terminal 


1. Motor tnimi amscii lures] (■■ 
peraneuH lougus and brevi'- 
inilsclea. 

2. Sensory, lo o.tter side nf leg 
nnd dorsum of fuot, 




Specific Diatribntion of Branches of Sacral Plexus. 

(Fig. 146.) The uerve (o tliis muscle arises from the first ami 
I Kcoud sacral nerves. It leaves the pelvis thruugh the grent sacruscialio fora- 
t men, crosses the spine of the ischium, enters the pelvis through the lesser i<acn)- 
f Bciatic foramen, and is distributed to the internal siirFace of the musde. 

ObtUTfttor Intemus. (Fig. 146.) The uerve to this muflcle arises from the tirst 
r and second sacral nerves nnd luiuLxisacral cord. It leaves the pelvis through the 
great sacrosciatic foramen, re-enters the pelvis through the lesser sacroHciatic 
foramen, and is distributed to the inner surface of the muscle. 

Oemellna Superior. (Fig. 146.) The nerve to this muscle arises from the first 
. and second sacral nerves and the lumbosacral cord. It leaves the pelvis through 
k the great saoroBciatic foramen as a part of the nerve lo the obturator inleruu.", 
land reaches the genieUuH BU]ierior, extt-rual to the pelvis. 

Oemelltu Inferior and Qoadratoa Femorla. (Fig 146) Thcie two mnscleH are 
I'Supplied by the same nerve, which arise.a from the first sacral nerve and Ihe 
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lumbosacral cord. It leaves the pelvis through the great sacrosciadc forameu 
and passes beneath the tendons of the gemellus and obturator intemus, to the 
quadratus femoris. Twigs from this nerve are given off to the gemellus inferior 
as the nerve passes beneath the tendons of the gemelli and obturator internus 
muscles. This nerve gives a branch to the hip-joint. 

The Superior Gluteal Nerve (Fig. 146) arises from the lumbosacral cord and 
first sacral nerve. It leaves the pelvis with the superior gluteal vessels through 
the greater sacrosciatic foramen, above the pyriformis muscle, and gives off (1) 
muscular branches to the gluteus medius, gluteus minimus, and tensor vaginse 
femoris; (2) sympathetic branches — gray rami communicantes — to bone, ligament, 
fasciae and vessels in the course of the superior gluteal. (Fig. 162.) 

The Inferior Gluteal Nerve arises from the first, second, and third sacral and 
fifth lumbar nerves. It leaves the greater sacrosciatic foramen below the pyri- 
formis muscle with the sciatic and pudic vessels and nerves, and gives muscular 
branches to the gluteus maximusand gray rami communicantes to bone, ligament, 
fasciae, and vessels in its course. (Fig. 162.^ 

The Perforating Cutaneous Nerve (Fig. 141) arises from the second and third 
sacral nerves. It perforates the greater sacrosciatic ligament, and supplies 
the integument covering the lower and inner parts of the gluteus mazimus 
muscle. 

The Pudic Nerve (Figs. 144, 147, and 164) arises from the third and fourth 
sacral nerves. It leaves the pelvis through the greater sacrosciatic foramen, 
crosses the spine of the ischium, and re-enters the pelvis through the lesser sacro- 
sciatic foramen, where it enters Alcock's canal (Fig. 132), in the outer wall of 
the ischiorectal fossa, and breaks up into three terminal branches — the hemor- 
rhoidal, perineal, and dorsal nerve of the penis. Each of these three nerves has 
a definite course and distribution, as follows : 

The Inferior Hemorrhoidal pierces the inner wall of Alcock's canal, crosses the 
ischiorectal fossa with vessels of like name, and is distributed to the skin 
around the anus. 

The Perineal Branch divides into cutaneous and muscular parts. The cutaneous 
part — the superficial perineal nerve — leaves Alcock's canal in the anterior portion 
of the ischiorectal fossa, pierces the base of the triangular ligament, and is dis- 
tributed to the skin of the scrotum or its homologue, the labia majora. 

The Dorsal Nerve of the penis pierces the posterior layer of the triangular liga- 
ment and traverses the deep perineal space along the inner margin of the ramus 
of the pubic bone; it then pierces the anterior layer of the triangular ligament, 
gives a vasomotor branch to the corpus cavernosum, lies between the crus penis 
and pubic bone, and passes to the dorsum of the penis. It supplies the integument, 
glans, and prepuce of the penis or its homologue, the clitoris. 

The Small Sciatic Nerve (Fig. 160) arises from the first, second, and third sacral 
nerves, and leaves the pelvis through the great sacrosciatic foramen, below the 
pyriformis muscle, in company with the great sciatic nerve and sciatic vessels, infe- 
rior gluteal nerve, internal pudic nerve and vessels. Branches: (1) Perineal 
cutaneous, to the skin of the upper, inner, and posterior aspects of the thigh and 
perineum (the inferior pudendal, the longest of these branches, crosses the tuber- 
osity of the ischium to supply the scrotum); (2) the femoral cutaneous branches 
supply the inner, central, and outer sides of the posterior part of the thigh and 
also the skin of the popliteal space and upper third of the posterior part of the 
J^gJ (•^) t-l^G ascending cutaneous branches of the small sciatic supply the skin 
over the gluteus maximus. 

The Great Sciatic has the most extensive distribution of any nerve in the body. 
It supplies (1) the leg; (2) the flexor and extensor muscles of the knee; (3) the 
adductor niagnus, in part; (4) the hip, knee, ankle, and joints of the foot. The 
main trunk gives off certain articular and muscular branches, and then divides 
into the internal and external popliteal divisions, which, as the following table 
shows, have a number of branches each: 
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...{ 



Articular, to hip. 
1. Brandies of main trunk . . . ■{ Muscular, to flexors of knee and adductor 

magnus. 



f Articular, to knee-joint. 

I Muscular, to popliteus and superficial group of 

2. Branches of internal popliteal . -{ muscles of posterior part of leg. 

I Communicans poplitei, to short saphenous. 

l^ The posterior tibial and its branches. 

f Articular, to knee-joint. 
I Cutaneoa<« branches, to leg. 

3. Branches of external popliteal •{ The communicans popliteal, to short saphenous. 

i The anterior tibial and its branches. 
I The musculocutaneous and branches. 

Branches of the Main Tmnk. (Fig. 162.) Articular branches to the hip are 
given off immediately after its exit from the pelvis. They perforate the posterior 
part of the capsule of the joint with the articular branches of the sciatic artery. 

Muscular Bninches (Fig. 162) are given off in the upper third of the thigh, to 
the adductor magnus, semitendinosus, semimembranosus, and long head of the 
biceps; in the middle third, to the short head of the biceps. 

The Internal Popliteal (Fig. 163), the larger of the two terminal divisions of the 
great sciatic, passes through the centre of the popliteal space, and ends beneath the 
fibrous arch of the soleus muscle, in the posterior tibial nerve. In the upper part 
of the popliteal space the nerve is external to the popliteal vessels; opposite the 
knee it crosses to tne inner side of the same. Its branches are : 

(a) Articular, to the knee-joint, three in number — superior internal, superior 
external, and azygos. 

(6) Muscular, to the gastrocnemius, soleus, plantaris, and popliteus, given off 
between the two heads of the gastrocnemius muscle. 

(c) The communicans poplitei unites with the communicans peronei, a branch 
of the external popliteal, to form the short saphenous, for the supply of the integu- 
ment of the posterior part of the leg and the outer surface of the foot. (Fig. 141.) 

(d) The posterior tibial nerve (Fig. 163) is a continuation of the internal popliteal. 
It begins at the lower part of the popliteal space beneath the fibrous arch of the 
soleus muscle, and ends in the plantar nerves, beneath the internal annular ligament 
at the ankle. In the upper third of its course the nerve cnisses from the inner to 
the outer side of the posterior tibial vessels. . In the lower third of the leg, the 
posterior tibial nerve and vessels are very superficial and lie parallel to the inner 
margin of the tendo-Achillis. Branches: Muscular, to the flexor longus digitorum, 
flexor longus hallucis, tibialis posticus; the iuternal calcanean (a eutaueous branch) 
accompanies an artery of the same name, and supplies the skin and fascise of the 
heel and a part of the sole; articular, to the ankle; internal and external plantar 
nerves for the supply of the bottom of the foot. These latter nerves are 
accompanied by arteries of the same name, and are found in a neurovasal area 
between the first and second layers of muscles of the sole of the foot. 

The External Popliteal Nerve (Figs. 163, 166) begins at the bifurcation of 
the great sciatic with the internal popliteal nerve, in the superior angle of the 
popliteal space, and lies in contact with the biceps tendon, on the outer wall of the 
space. At the knee the nerve lies between the biceps tendon and the outer head 
of the gastrocnemius muscle, and ends on the neck of the fibula. Branches: 
(1) The superior and inferior external articular; (2) the recurrent articular, to 
head of the tibia, the knee, and superior tibiofibular articulation; (3) the com- 
municans peronei, unites with the communicans poplitei (a branch of the internal 
popliteal) to form the short saphenous nerve; (4) the musculocutaneous, which 
begins on the neck of the fibula, passes downward in the substance of the peroneus 
longus, and gives off muscular branches to the peroneus longus and brevis, a 
cutaneous branch to the skin of the dorsum of the foot, and gray rami commu- 
nicantes to bone, fascije, and vessels; (5) the anterior tibial, which begins on the 
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neck of the fibula, passes through the peroneus longus, intermuscular septum, and 
extensor iongus digitorum, descends on the interosseous membrane, between the 
extensor Iongus digitorum and tibialis anticus. Branches of anterior tibial : (a) 
Muscular, to the tibialis anticus, extensor proprius hallucis, extensor Iongus digi- 
torum, and one or more dorsal interossei; (h) articular, to the tarsal, metatarso- 
phalangeal, and interphalangeal joints; (c) cutaneous, to the skin of the adjacent 
sides of » the great and second toes (Fig. 140); gray rami communicantes, to bone, 
fasciae, and vessels. 

Relations of the Great Sciatic. (Fig 160.) Superficial: long head of the 
biceps, gluteus maximus, small sciatic nerve, fasciae, and integument; deep: 
ischium, tendon of the obturator internus, gemelli, quadratus femoris, and 
adductor magnus. The comes nervi ischiadici (the proper arlery of the great 
sciatic nerve), a branch of the sciatic artery, anastomoses with the first, second, 
third, and fourth perforating branches of the profunda and internal circumflex. 

The Visceral Branches of the sacral plexus (Fig. 146) arise from the third and 
fourth sacral nerves, and represent the white rami communicantes in the thoracic 
region. There are no white rami communicantes in the sacral region, except 
those from the thoracic and lumbar regions (See Grerrish.) DUtribuiion : To 
the longitudinal muscle fibre of the bladder; longitudinal muscle fibre of the 
rectum; circular inhibitory fibres of the rectum; motor fibres of the uterus; 
secretory fibres of the prostate gland; vasodilator fibres for the erectile tissue of 
the penis. 

The Nerve to the Quadratus Femoris (Fig. 146) and gemellus inferior arises from 
the fourth and fifth lumbar and first sacral nerves. It leaves the pelvis through 
the greater sacrosciatic foramen (below the pyriformis muscle), passes under the 
obturator internus tendon and the gemelli, and gives muscular branches to the 
gemellus .inferior and quadratus femoris, and gray rami to bone, fasciae, and vessels. 

The Anterior Primary Divisions of the Fifth Sacral and coccygeal nerves unite 
with the fourth sacral, and form a small plexus behind the second part of the 
rectum. Branches : (a) To the hypogastric plexus; (h) to the posterior part of the 
coccyx. (Fig. 146.) 



CHAPTER XXI. 

THE ANTERIOR FEMORAL REGION. 

Diueetion. The superficial vessels and Derres having been dissected (pages 263-268), 
proceed now to remove all fat And superficial fascia, in order to make ezpoaure of the deep 
fascia. Consult the ittnstration and ideQtify structures 

in the order in which thej are given in the text. pia. ug. 

Alwajs employ blunt dissection in tracing branches of 
vetisela sna nrrvee. 

Supeiflcial Pasda. Identify (1) by its location im- 
mediately beneath the skin and containing a variable 
amount cif fat; (2) by the presence of a lurge vein on 
the inner and Hnterior part — long saphenous. (Fig. 138.) 

Ontaneous NerveB and VeBsels Identify (1) by 
study of the chapter dealing therewith (page 263) ; (2) 
by their location in the superficial fascia. 

FuciaLata. (Fig. 149.) Identify (l) by its location 
benenth the superficial fascia; (2) by its great density 
and firm attachments to bone and Puupart's ligament. 

Inguinal Lymphatic Olanda. Identify (1) bj their 
location in the inguinal r^ion; (2) by their adjacency 
to the femoral vessels and Poupart's ligament. 

TaiiBor Vaginte Femorls. (Figs. 150, 151] Iden- 
tify (1) by ita location on the outer part of the ilium 
and origin from the outer lip of its crest; (2) by its in- 
sertion into the fascia lata on the outer part of the thigh. 

BartoiluB Miucle. (Figs. 150, 151.)_ Identify (1) 
by its origin from the anterior superior iliac spine 
and its insertion into the upper third of the tibia ; (2) 
by its diagonal course across the anterior and inner 
parts of the thigh. 

Ssctoi FemorlA. (Figs. 150, 151.) Identify (1) by 
its central location on the front of the thigh ; (2) by its 
oriein from the ilium and insertion into the patella. 

Vastus Ezternns. (Figs. 150, 151.) Identify (I) by 
its location external to and contact with rectus femorls ; 
(2) it overlaps the outer part of the vastus internus and 
is inserted into the patella. 

Vastus Intsinns. (Figs. ISO, 151.) Identify (1) at 
the great muscular mass occupying the inner, ante- 
rior, and outer surfaces of the shaft of the femur ; (2) by 
its insertion iuto the patella. 

Omrens. (See Gray and Gerrish.) Identify by its 
location beneath the rectus femoris and forming a part 
of the vastus internus. 

LUc&mantnm Fatelln. (Fig. 150.) Identify (1) by 

its location just below the patella; (2) by its attach- 

ment to the tubercle of the tibia and patella; (3) by Diswction or lowe 
its muscles inserted thereby into the tibia (rectus 
crureUB, and vast!). 

AntnioT Omral Herre. (Fig. 151.) Identify (1) by the distribuUon of lai^e branches 
to the integument (Fig. 140) and muscles on the anterior region of the thigh ; (2) by its loca- 
tion external to the femoral artery, in the groove between theUiacusand psoas magnus musclea. 




FrortI of leg. 



Dormm of foot. 



Bilr«mll7. Frost view. 



SUPERFICIAL FASCIA OF THE THiaH. 

The superficial fascia is l>eDcatb tbe integument and forms an iuveatment for 
the entire thigh. It is continuous with that of the leg and abdomen, and oousists 
of an upper and a lower layer, betweeu which are the euperficia] vessels and 
nerves.' The superficial fascials attached (1) to the mai^in of the saphenous 

le nructiira are In Lhe Jowci Isyer. but [he line of dlsllncUon caaaol be cloMl}' dnwii belwcen 



opening (Fig. 149); (2) to the femoral sliealh, tlirougii (he sapheous openingl 
(3) very iatjniately to the faseia lata, a little bcIoM- Poupart's ligament. Tha? 
part of the superficial fascia which covers the saphenous opening is called the 
oriljriform fascia, and forms one of the coverings of a femoral hernia. The 
crlltriform fascia is perforated by a number of vessels, among which is the 
long saphenous veiu. The very intimate attachment of the superficial to the 
deep fascia below Poupart's ligament, accounts for the fact that in extravasation 
of urine, this fluid cannot pass down into the superficial fascia of the thigh. 
(See exiravasalion of urine, page 250.) 



DEEP FASCIA OF THE THIGH— FASCIA LATA. 

The Deep Fascia (fascia lala) (Fig 149) is beneath the skin and snj>erficiul litut 
and forms a strong covering for the thigh. It is thin over the inner and back pntt 
of the thigli, but thick in front and externally. The fascia lata receives fihroa| 




expansions from the gluteus maxinuis, tensor vaginie femona, hlcepe, sartoriuM 
quadriceps muscles, winch add to both its strength and symmetry. 

Attacbments of the Fascia Lata. To Poupart's ligament and tiie body of I 
pubic bone, in front; to the tuberosity of the ischium, the pubic and ischial ram 
internally; to the back of the sacrum and coccyx, behind; to the head of t 
tiliuln, tiibcnisitiesof the tibia and condyles of ihe femur, in the region of the knei 

Internmacular Bepta. The ftiscia lata gives off from its deep surface two etroDJ 
interniiiHcuIar septa — an external and an internal — which afford origin to niusclei 
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delimit their physiological groups, and determine the direction of pus in deep- 
seated abscesses. The external intermuscular septum is attached to the linea 
aspera, extends from the insertion of the gluteus maximus to the outer femoral 
condyle, separates the vastus externus from the short head of the biceps, and gives 
partial origin to both these muscles. The internal intermuscular septum is 
attached to the linea aspera, extends from the lesser trochanter of the femur to 
the adductor tubercle, and separates the vastus internus from the pectineus and 
adductors. This septum, thinner than the external, is pierced by the perforating 
branches of the profunda artery on their way to the hamstring muscles, and 
by the superficial femoral artery, passing to the popliteal space, through an 
opening in the adductor magnus. (Fig. 153.) Purulent discharges, originating 
in the lumbar region, in psoas abscess, are directed by the iliac fascia into the 
deep part of Scarpa's triangle, whence they pass down the inner side of the 
thigh, between the vastus internus on the outer side and the pectineus and 
adductors, internally. (See page 272.) The fascia lata gives off smaller septa 
that ensheath each muscle in each group. 

Special Parts of Fascia Lata. (Fig. 149.) (1) Iliotibial band ; (2) gluteal apon- 
eurosis; (3) iliac portion; (4) pubic portion. The iliotibial band corresponds in 
origin to the tensor vaginae femoris (tensor fascise latse. Fig. 160), ensheaths this 
muscle between its outer and inner layers, in the upper fourth of the thigh, and 
is inserted into the outer tuberosity of the tibia. The gluteal aponeurosis takes 
origin from the outer lip of the iliac crest, posterior to the iliotibial band, 
covers the gluteus medius muscle, and at the anterior border of the gluteus 
maximus divides and encloses this muscle. 

The Iliac Portion of the Fascia Lata (Fig. 149) is in front of the pubic portion 
and behind the femoral vessels. The saphenous opening is a passage between the 
iliac and pubic portions of the fascia lata, leading from the space of the superficial 
fascia to the femoral vessels. Attachments : The iliac portion of the fascia lata is 
attached to the crest of the ilium and to the whole length of Pouparl's ligament ; 
to the iliopectineal line with Gimbernat's ligament, where it is continuous with 
the iliac fascia. The pubic portion is attached above, to the iliopectineal line. 
It crosses the gracilis, adductor longus, and pectineus, passes beneath and is 
attached to the sheath of the femoral vessels. The iliac and pubic portions 
meet at the lower part of the saphenous opening, the margin of which is called 
the falciform process. 

The Inguinal Lymphatic Glands are (1) superficial, situated along Poupart's 
ligament and around the saphenous opening; (2) deep, situated near the upper 
end of the femoral vessels. (See Gerrish and Gray.) 



MUSCLES. 

The Tensor Vagine Femoris (tensor fascise latse). (Figs. 150, 151.) Origin: 
Outer lip of the crest of the ilium for about two inches. Insertion: Upper 
fourth of the fascia lata on outer surface of the thigh. Nerve: Superior gluteal. 
Artery : Superior gluteal. Action: Abductor and internal rotator of the thigh. 

The Sartorius (Figs. 150, 151) extends across the thigh from the anterior 
superior iliac spine to the inner surface of the upper third of the tibia; it is the 
longest muscle in the body. Origin: (1) Anterior superior spine of ilium; (2) 
superior iliac notch. Insertion: (1) Internal surface of the tibia; (2) deep fascia 
and periosteum of upper part of the leg. The aponeurotic insertion covers the 
tendons of the gracilis and semitendinosus muscles. Action : (1) To flex and 
abduct the thigh aud rotate the same outward ; (2) to flex the knee and rotate 
the same inward; (3) to make tense the inner part of tlie fascia lata; (4) to flex 
the pelvis on the thigh. Nerve: Anterior crural. Artery : Femoral. 

Eectus Femoris. (Figs. 150, 151.) Origin by two heads: (1) Straight head, 
anterior inferior iliac spine; (2) reflected head, acetabular brim, and external 



part of the capsule of the hip. Insertion: Front border of patella. A^ion: 
extend the leg, Synergiala : Vaeti. Antagoniata: Biceps, semiteudinosus, i 
seroimembmnostis. Nerve: Anterior crural. Artery: Femoral. 

Vastus ExtemuB. (Pigs, 150, 151.) Oi-igin : (1) Anterior intertrochanteric 
line and surface of femur in front of the greater trochanter; (2) lower border (rf 




the gi-eater trochanter; (3) outer lip of the gluteal ridge; (4) outer Up of t 
linen aspera, upper half; (5) external intermuncular aeptum. tngertion: (d 
tapper and outer border of patella; (2) external tubero§ity of tibia and i 
fascia of leg. Ad'ion: To extend the leg. Nerve: Anterior crural. Art 
Kttprnal circumflex. (Fig. 152.) 
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Vastus Intemus. (Figs. 150, 151.) Origin: (1) Outer Up of the linea 
aspera, lower half; (2) external condylar ridge; (3) lower part of the anterior 
intertrochanteric and spiral lines; (4) inner lip of the linea aspera; (6) internal 
condylar ridge; (6) greater part of the inner, outer, and anterior surfaces of the 
femur. Insertion : (1) Upper half and upper border of patella ; (2) inner tuber- 
osity of tibia and deep fascia of leg. Nerve : Anterior crural. Artery : Super- 
ficial femoral. (Fig. 152.) 

The Ororeus is that part of the vastus internus beneath the rectus femoris. 
The subcrureus consists of fibres of the crureus inserted into the upper part of the 
synovial membrane of the knee. Quadriceps femoris is a term by which the rectus, 
the two vasti, and the crureus are designated collectively. Action : To extend the leg. 

The Ligamentum Patells (Figs. 150, 151) is the common tendon by which the 
muscles of the quadriceps extensor femoris are inserted into the tubercle of 
the tibia. It is attached above to the apex and lower part of the posterior 
surface of the patella. Size : One-quarter of an inch thick, one inch broad, 
and from two to three inches long. 



ANTERIOR CRURAL NERVE. 

The anterior crural is the large nerve external to the femoral artery, in a eroove 
between the psoas and iliacus muscles. (Fig. 151 .) It has an immense distrioution 
to muscles, integument, articulations, and unstriped muscular fibre. The follow- 
ing table gives its intrapelvic and extrapelvic branches: 

T«*-«i,v«i„;« ««-*;«« I Muscular, to the iliacus muscle. 

Intrapelvic portion • • • | Q,^y rami, to the femoral artery. 

f Middle cutaneous. 
Anterior division . . . . k Internal cutaneous. 

[ Muscular, to the sartorius and pectineus. 

f Long saphenous. 
Posterior division . . . . < Muscular, to the extensor muscles. 

( Articular, to the hip and knee-joints. 

The Anterior Omral Nerve is a branch of the lumbar plexus, from the second, 
third, and fourth nerves. The constituent parts of the nerve unite in the groove 
between the psoas magnus and iliacus muscles, under the iliac fascia. The nerve 
passes beneath Poupart's ligament (external to the sheath of the femoral vessels) 
into Scarpa's triangle, and divides into (1) a superficial; (2) a deep group of 
branches separated by the external circumflex artery. (Fig. 152.) 

The Superficial Branches of the anterior crural nerve supply (1) the pectineus 
muscle, by a branch which passes behind the femoral sheath; (2) the sartorius 
muscle; (3) the skin of the inner side of the thigh, through the internal cutaneous; 
(4) the front of the thigh, through the middle cutaneous. The anterior crural 
sends a twig to the femoral artery, and also to the iliacus muscle before it 
emerges from the pelvis. (Figs. 140, 151.) 

The Deep Branches of the anterior crural nerve are (1) to the vastus internus 
muscle in Scarpa's triangle, on the outer side of the long saphenous nerve; (2) to 
the subcrureus muscle and knee; (3) to the crureus, entering the upper part of the 
.muscle ; (4) to the vastus extern us and knee ; (5) to the rectus femoris and hip; 
(6) the long saphenous nerve in Scarpa's triangle is between the nerve to the 
vastus internus and the femoral artery ; in Hunter's canal it lies successively external 
to, in front of, and internal to the femoral artery. It becomes cutaneous at the 
inner side of the knee, passing between the sartorius and gracilis. (Fig. 154.) 
It supplies the skin of the inner and anterior part of the leg, passes in front of 
the inner malleolus to a point two inches below the ankle. 

Ghray Rami Communicantes in General are described with the spinal nerves. 
They originate in the ganglion cells of the vertebral ganglia, and pass with the 

19 
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spinal nerves to bone, fasciae, and unstriped muscle fibre, and are ultimately dis- 
tributed to the above structures with the vessels. In the case under consideration 
the gray rami, destined to accompany the ramifications of the femoral artery, 
come down with the anterior crural nerve and figure as **a branch to the femoral 
artery.'' (See Gray.) 

The anterior and posterior divisions of the anterior crural nerve (as seen in the 
table of branches) are separated from each other by the external circumflex artery. 
This artery lies on the iliacus and pectineus muscles, and much care is necessary, 
with blunt dissection, to properly develop this region. 



FEMORAL ARTERY AND VEIN. 

The Femoral Artery (Fig. 152), a continuation of the external iliac, is in Scarpa's 
triangle and Hunter's canal. It begins midway between the anterior superior 
iliac spine and the symphysis pubis, and ends at the opening in the adauctor 
magnus, where it becomes the popliteal artery. (Figs. 153, 164.) The femoral 
artery has the following branches: 



[ Superior epigastric. 



Common femoral ISreSi ^XS^jS^- 

[ Deep external pudic. 

f External circumflex. 

Profunda femoris < Internal circumflex. 

( Three perforating. 

Superficial feu.oral . . . . { SSmoSSSna. 

The Femoral Vein (Fig. 152) has the same course and stages as the artery, and its 
tributaries, in the main, correspond to the branches of the artery. The relations 
of the vein to the arteries may be thus generalized : 1. In the upper third of the 
thigh, the vein and artery are on the same plane. 2. In the middle third, the vein 
is behind the artery. 3. In the lower third, the vein is somewhat external to and 
behind the artery. The femoral vein has four or five valves. (Consult the 
following table for tributaries of the femoral vein) : 

Tributaries of the Femoral Vein. 



Common femoral vein 



' Superficial epigastric. 
Superficial circumflex iliac. 
. . \ Superficial external pudic. 
I Deep external pudic. 
(^ Long saphenous. 

r External circumflex. 
Profunda femoris vein . . . •( Internal circumflex. 

( Three perforating. 

superficial femoral vein . . { S^SoS^'Sna. 

The object of the above table is to impress on the student the fact that each 
branch of the femoral artery is attended by a vein of similar course and name. 
As will be seen on dissection, the long saphenous veiu has no corresponding 
artery. (Fig. 138.) 

The Femoral Sheath invests the femoral artery and vein, and contains an unoc- 
cupied space (internal to the vein) called the femoral canal. The sheath is formed 
by two fasciie — the iliac and transversalis — which come down from the abdomen 
under Poupart's ligament, into the thigh. (See femoral sheath and general fascia 
transversalis, pages 203, 272.) 



THE ANTERIOR FEMORAL RBOIOK 
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III Scarpa's triangle the anterior crural nerve lies to the outer side of the femom) 
artery in a groove between the psoas and iliacus muscles; to the inner side of 
the artery, is the femoral vein ; in Scarpa's triangle, the artery is crossed by a 
branch of the internal cutaneous nerve. In Hunter's canal, the long saphenous 
nervecrosaes theartery from without inward. (Fig. 151.) On leaving the pelvis, 
the femoral VRSseb are invested bv the femoral sheath. 




BRANCHES OF THE FEMOHAL ARTERY. 

1. The Superficial Epigastric Arterjr (Fig. 152) is given oS one-half iuch lielow 

I Poupart's ligament. It passes through the saphenous opening and crosses in tlie 

superficial fascia of the abdomen, toward the umbilicus. A vein of like name 

attends the artery. The artery supplies the skin and superficial lymphatic glands 

[ in this region. 
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2. Tlie Superficial Oircumflex Iliac (Fig. 152), attended by a vein of like name, 
runs below and parallel with Poupart's ligament^ giving branches to the skin, 
fasciae, inguinal lymphatics^ iliacus, and sartorius muscles. 

3. The Superficial External Pudic (Fig. 152) passes inward in front of the 
spermatic cord^ and supplies the penis and the skin of the pubes. 

4. The Deep External Pudic (Fig. 152) crosses the pectineus and adductor longus 
muscles^ and supplies the skin of the scrotum or its homologue^ the labia majors. 

5. The Profiinda Femoris (Fig. 152) arises from the outer and back part of 
the femoral, and passes downward and inward behind the parent artery. In the 
middle third of the thigh, it passes behind the adductor longus, pierces the 
adductor magnus, and ends in the flexor muscles of the back of the thigh. 
(Figs. 157, 159.) The artery lies on the iliacus, pectineus, adductor brevis, and 
adductor magnus muscles, and is the principal source of nourishment to the thigh. 
Its internal circumflex branch supplies the adductors; its external circumflex, the 
extensors of the knee; its perforating branches, the hamstring muscles and the 
femur. The profunda has the following branches: (a) External circumflex. 
(Fig. 152.) This branch runs outward under the rectus and sartorius muscles 
and divides into three branches — ascending, transverse, and descending. The 
ascending branch, anastomoses with the superior gluteal and deep circumflex iliac 
between the gluteus medius and minimus. The transverse branch, pierces the 
vastus externus and anastomoses with the sciatic and internal circumflex. (Fig. 
159.) The descending branch accompanies the nerve to the vastus externus 
muscle and anastomoses with the superior articular branches of the popliteal 
artery. (Fig. 159.) The branches of the external circumflex supply principally 
the extensor muscles of the knee. (6) Internal circumflex. (Fig. 152.) The 
internal circumflex branch arises from the back and inner part of the artery and 
supplies the adductors and obturator externus muscles. The course of the 
vessel is between the psoas and pectineus; between the adductor brevis and 
obturator externus ; between the quadratus femoris and adductor magnus, 
where it anastomoses with the sciatic, external circumflex, and superior 
perforating arteries, to form the crucial anastomosis, (c) Perforating branches. 
(Fig. 159r) Thege are four in number — superior, middle, inferior, and fourth. 
They pass through the adductor group of muscles, principally to supply the 
biceps, semitendinosus, and semimembranosus; they anastomose with one another, 
with the gluteal, sciatic and internal circumflex above, and with the muscular and 
articular branches of the popliteal below. (Figs. 153, 159.) The first, second, 
and third are given off near or behind the aaductor longus, and are seen by 
cutting this muscle near its insertion and turning the same aside. 

6. Muscular Branches are given off from the superficial femoral in its whole 
course; they supply the sartorius and vastus internus muscles. 

7. The .Ajiastomotica Magna (Fig. 152) arises from the lower end of the super- 
ficial femoral artery and divides into a superficial and a deep branch. The super- 
ficial branch passes with the long saphenous nerve between the sartorius and gracilis 
muscles, supplies the skin of the leg and anastomoses with the inferior internal 
articular branch of the popliteal artery. The deep branch runs in front of the 
tendon of the adductor magnus to the inner condyle, and anastomoses with the 
internal superior articular, the external superior articular (articular branches of 
the popliteal), and the anterior tibial recurrent arteries. 



CHAPTER XXII. 



THE INTERNAL FEMORAL REGION. 



IMasectloii and Identific&tloiL Abduct the limb &ad 



J the long promia 



)r pftrt of the 



The loa^ Eapbeaoiu ve'ia (Fig. 138) akirla ihe outer 
bouadnry of thie region to r^ach the femoral 
vein. The cutaneous Eerves (Fig. 140) are the 
ilio-inguiual, internal cutaneouH, and a cutaneous 
branch of the obturator. The deep faBcia is thin. 
(Fig. 149.) The anterior division of the obturator 
nerve ia between the adductor longus and adductor 
brevis; the posterior, between the adductor brevls and 
magnu*. (Fig. 151.) 

Oneilia Muscle. (Fig. 1S4.) Idemify (1) hy the 
location on the innermoal region of the thigh and its 
slender forni ; (3) by the origin from the pubic body 
and ramus and the insertion into tbe upper third of 
the libia. 

PectiiieuB Hiucle. (Figs. 153, 154.) Identir7(1)by 
the location on the pubic bone beneath the femoral 
canal and femoral vein; (2) by the location beneath 
tbe pubii: part of the fascia lata and ita insertion into 
the lemur, behind the lesser trochanter. 

Adductor Longns UoBcle. (Figs. 163. 154) Identify 
(1) by the origin from tbe anterior surface of the 
pubic bone and the iniertion into tbe middle third of 
the femur; (2) by its adjacency to the pectineua and 
gracilifl muscles. 

Adductor BreriB Muscle. (Fig. 153.) Identify (1) 
by_ the origin from the pubic bone loner than tbe 
origin of the adductor longus; (2) by the location 
beneath tbe adductor longus and in front of the 
adductor mag n us. 

Adductor Magntifl. (Fig. 153.) Identify (I) by the 
great size, and its location ; (2) by the origin from 
the ischiopubic ramus and tulier of the ischium ; (3) 
by the insertion into the adductor tubercle and linea 
aapera. Make full exposure of this muscle by cutting 
through the adductor brevis in the region of the 
director (Fig. 163) and turning it aside. 

Obturator Narre. (Fig. 154.) Identify (1) 
anterior division located between the longus a 
doctor brevis; (3) by it« posterior divisioD, beti 
the adductor brevis and adductor magous ; (3) by its 
distribution to the adductor muscles. 

Obturator Artery. (Fig. 134.) Identify (1> by the 
location in the adductor region and its course with 
the obturator nerve; (2) it leaves the pelvie through 
tbe obturator canal with the obturator nerve. 

Scarpa's Triangle. (Figs. 1.50, 151.) Identify (I) 
by tbe localinn in tbe upper and anterior part of the 
thigh ; (2) by the boundary structure! — Poupart'a 
ligament, adductor longua and sartorius muscles; (3) 
by the con teota— femoral vessels and anterior crural 



(I) by it» 




Adduetora miKiiiu aii'l tircTls of nghl aide. 
Tbe ptfcUneut isbove) iind tlie itdductur 
loogiu (beloif) t-n Eurued odde nud beld b]- 
booki. TbD op«n[iigi limQimlt Ibe Ibmonl 
r J to Uie poplileml spkce and tbe perlbtal- 
bnnctie« of itae pnifundK &nEr]f to tbe 
ERaiBii ftRer TtiBTitT.) 



Hunter'8 Canal. (Figs. 151, 152.) Identify (l) by [_ _ _ 

the location in a hollow, bounded on the outeide by bacfcafibe ihi^h. 

the vastus internus, on the inside by tbe adductor 

longus and magous muscles; (2) by extending from the apex of Scarpa'^* triangle to the 

popliteal Bpace ; (3) by the contents — femoral vessels and long saphec 
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THE ADDUCTOR MUSCLES. (Figs. 151, 153.) 

The Gracilis Muscle. (Figs. 151, 154.) Origin: Inner edge of the anterior 
surface of the body and descending ramus of the pubic bone. Insertion : Below 
the inner tuberosity of the tibia, under cover of the sartorius, and on a plane 
above, and anterior to insertion of the semitendinosus. Action : Adduction of the 
thigh and flexion of the knee. Nerve: Anterior division of obturator. 
Artery : Profunda. Note the long, ribbon-shape of this muscle. 

The Pectineus Muscle. (Figs. 153, 154.) Origin: (1) Iliopectineal line and 
the bone in front of this line; (2) deep surface of the pubic portion of the 
fascia lata. Insertion: Back of the femur, and into a vertical line behind the 
lesser trochanter. Action: Flexion, adduction and external rotation of the thigh. 
Arteries: Internal circumflex and obturator. Nerves: Obturator, accessory 
obturator, and anterior crural. (Fig. 151.) 

Adductor Longus Muscle. (Fig. 153, 154.) Origin: Front of the body of the 
OS pubis below the crest and angle. Insertion : Middle lip of the linea aspera and 
middle third of femur. Action : Adduction, flexion and outward rotation of femur. 
Nerve : Anterior division of the obturator. Arteries : Obturator (a branch of the 
internal iliac), internal circumflex, and superior perforating branch of deep femoral. 

Adductor Brevis Muscle. (Fig. 153.) Origin: Body and descending ramus of 
the OS pubis. Insertion : Inner lip of the linea aspera, extending from below 
the lesser trochanter to the middle of the back of the femur. Action : Flexion, 
adduction, and outward rotation of the thigh. Nerve: Anterior division of the 
obturator. Arteries: Obturator (from internal iliac), internal circumflex, and 
superior perforating branch of the deep femoral. 

Adductor Magnus Muscle. (Fig. 153.) Origin : (1) Outer part of the lower border 
of the tuber ischii; (2) outer surface of the ascending ramus of the ischium; (3) 
outer surface of the descending ramus of the pubes. Insertion : (1) Back of the 
femur, into a line beginning at the lower end of the linea quadrati, and extending 
along the inner border of the gluteal ridge and the middle lip of the linea aspera, 
down to the latter' s bifurcation; (2) the adductor tubercle on the inner femoral 
condyle; (3) the lower part of the internal intermuscular septum. Action : Adduc- 
tion and internal rotation of the thigh. Nerves : Obturator (posterior division) 
and great sciatic. Arteries : Internal circumflex, obturator, perforating branches 
of profunda and superior sural branches of the popliteal. This muscle is 
pierced by the first, second, third, and fourth perforating branches of the 
profunda artery and by the femoral vessels, gaining the popliteal space to 
become the popliteal vessels. (Fig. 153.) 



THE OBTURATOR NERVE. 

The Obturator Nerve (Figs. 144, 154) arises from the third and fourth lumbar 
and receives a branch from the second. Cowse : (a) Between the psoas muscle and 
fifth lumbar vertebra; (6) to the outer side of the internal iliac vessels and ureter; 
(o) below the external iliac vessels ; (d) on the outer wall of the pelvis, above 
the obturator artery. The nerve passes through an opening in the obturator 
membrane and divides into an anterior and a posterior division. (Fig. 154.) 
The anterior division passes between the pectineus and adductor brevis muscles 
and gains the space between the adductor longus and adductor brevis. The 
posterior division pierces the obturator externus and gains the space between the 
adductor brevis aud adductor magnus. 

Branches of Anterior Division : An articular branch, to the hip-joint ; a muscular 
branch, to the adductor longus; a muscular branch, to the adductor brevis; a muscular 
branch, to the gracilis ; a muscular branch, to the pectineus ; a cutaneous branch, to 
the subsartorial plexus; a branch to the femoral artery (a gray ramus communicans). 



THE INTERNAL FEMORAL REGION. 



Brancties of Posterior Diviflion : 
Articular branches, to the hip- 

i'oint; a geniculate branch, to the 
inee-joint; a branch to the obtura- 
tor externua muscle; several 
branches to the adductor magnus. 
The twig to the hip-joint passes 
through the cotyloid notch. The 
branch for the knee-joint — the 
geniculate — pierces the adductor 
magnus muscle, near the opening 
for the femoral artery, and 
descends on the popliteal artery. ^^ 

Ehrar Bami Conunonicantes. The 
anterior crural and obturator 
nerves contribute twigs to the 
femoral artery. It is through 
these twigs that the non-medul- 
Iftted axis-cylinder processes of the 
sympathetic ganglion cells reach 
the vessels, fascia, bones, cartil- 
ages, and periosteum of the lower 
extremity. (Gerriah.) Wherever a 
somatic nerve gives a twig to a 
vessel, this same interpretation 
applies. (See Chapter on the 
Sympathetic Nerve.) 

THE OBTUKATOK ARTERY. 

The Obtnrator Artery (Fig. 134) 
is a branch of the internal iliar-. 
On the outer wall of the pelvis it 
lies below the obturator nerve. 
It pierces the obturator fascia, and 
leaves the pelvis through the 
obturator canal, with the obturator 
nerve. The artery may arise from 
the deep epigastric, one case in 
thirty-five; from the external iliac, 
one case in seventy-two; from 
both deep epigastric and external 
iliac, one case in seventy-two. 
The usual branches of the obtu- 
rator artery are : a vesical, which 
reaches the bladder via false liga- 
ment ; a pubic, to the pubic bone ; 
an internal, to the obturator exter- 
nus, pectineus, and adductors; 
an external, to the hip-joint and 
obturator muscles; an iliac branch, 
to the ilium and iliacus muscle. 

The Obturator Vein opens into 
the internal iliac. Its tributaries 
correspond to the branches of the 
obturator artery both in number 




Nerrce of ihe lower eilremlly. Front view. (Obj 
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and locatioD. On the outer wall of the pelvis the vein lies below the obturator 
artery. (Divided structures in this region may now be replaced as well as 
possible, so as to gain an idea of Scarpa's triangle.) 

SOARPAS TRIANGLE. 

Scarpa's Triangle (Figs. 150, 154) occupies the upper and anterior part of 
the thigh. It is triangular, the base being above and the apex down. It 
derives its surgical importance, in part, from the following pathological con- 
ditions: Diseased inguinal lymphatic glands; inguinal and femoral hemise; 
fractures of neck of femur; dislocation of head of femur; varicose scrotal and 
spermatic veins; ligation of femoral vessels; primary and secondary abscesses; 
ooliteration of long saphenous vein ; bloodless amputation at hip; injection of 
tubercular hip-joint Analysis: Scarpa's triangle is bounded superiorly, by 
Poupart's-ligament; externally, by the sartori us muscle; internally, by the adductor 
longus muscle. The roof consists of integument, superficial fascia, and fascia 
lata. The saphenous opening (Fig. 149) is in the fascia lata; the superficial 
fascia covering this opening is the cribriform fascia. The floor is form^, from 
without in, by the iliacus, psoas magnus, pectineus, and adductor longus muscles. 
In females and thin males, an interval persists between the pectineus and 
adductor longus muscles, hence in these cases the adductor brevis may be seen on 
the floor of the triangle. The apex of the triangle is at the junction of the 
adductor longus and sartorius muscles. 

Oontents. (Figs. 15 1 , 1 54). The common femoral artery and vein ; the profunda 
artery and vein; the superficial femoral artery and vein; the anterior crural nerve 
and its branches; the femoral sheath and femoral canal; the saphenous opening 
and cribriform fascia; the termination of the long saphenous vein; the spermatic 
cord or round ligament; the superficial and deep inguinal lymphatic glands; the 
ilio-inguinal and genito-crural nerves. 

HTTNTER'S CANAL. (Fig. 151.) 

Location. Hunter's canal is a groove extending from the apex of Scarpa's 
triangle to the aperature in the adductor magnus muscle, at the junction of the 
middle and lower thirds of the thigh. The canal is bounded externally by the 
vastus internus muscle, internally by the adductor longus and adductor magnus. 
The roof is formed by a dense aponeurosis, the sartorius muscle, the skin, 
superficial and deep fascise. Contents : The superficial femoral vessels and the 
long saphenous nerve (external to the vessels), but not in their sheath. This nerve 
accompanies the femoral vessels as far as the opening in the adductor magnus; 
here it passes through the roof of the canal and becomes cutaneous, on the inner 
side of the knee, between the sartorius and gracilis muscles. 



CHAPTER XXIII. 

THE GLUTEAL REGION. 

Dissection and Identlflcation. Place a. block under cad&ver in such a manner its lo elevate 
hips and pm [be gluteal region on the stretch. Bemove skin (leaving the auperflcial TaRcia in 
pUce) in accordance nilh akin incisioDB in Fig. 155. To aid in learning the cutaneoua 
nerves, consult Fip. 141_aiid refer to tuble of cutaneous nerves, pugee ltifJ-168. 

Tbe Snperflcial Fascia in the gluteal region contains much fat. tt \» tough and elastic, over 
the tuberosity of the ischium ; thick, along the lower border uf tbe gluieus mazintua. The 
^ shown in the table, are (a) the posterior branch of tbe external cutaneoUB; 




«^»T^ 







(6) the lateral cuUneous branch ofthetwelflb thoracic ; <o] the Iliac branch of the iliohvpo- 
gaslric; (lij tbe ascending and long pudendal branches of the small sciatic: (e) the three 
posterior divisions of the «acral nerves; (/) tbe three posterior divisions of the lumbar nervee, 
and other branches of minor importance. (See table of cutaneous nerves of lower eitremitj. 
pages 160-168.) 

The Deep Fascia of the gluteal region is a part of the fascia lata. (Fig. 140.) It descends 
from the crest of tbe ilium, ensheaths iJie tensor vaKiniE fem oris, covers tbe gluteus medins, 
and at the miterior border of the gluteus masirauB spTili and encloses this muscle. Over the 
posterior part of the gluteus maximus muscle the fancia is thin. In Fig. 15<! the deep fascia 
is represented as held aside by a book, thereby making exposure of the fibres of the gluteus 
maximus muscle. 



head of the biceps, all of which musclea originate from the tuber of the iBcbium. Cut vertically 
through the gluteus maximus in a line niih the great sciatic nerve, carefully turn luide the 
twn parts of the muscle and expo«e and identify folloniag structures (Fig. 157, 159) : 

ThBOrea.t Sciatic Nerve (Pig. 160) emerges from the pelvis below pyriformis muscle through 
the great sacrosciatic foramen, and rests successively on the gemellus superior, obturator 
internus, gemellus inferior, obturator eiterniiB,<inadratu8femoriii, and adductor magnus muscle. 
The obturator extemug is concealed by the quadratus femori?. 




Tbo Small SciaUc Nerve (Fig. 160) leaves the pelvis below the pyriformis muscle a&^^ 
lies behind the great sciatic. The sciatic vessels emerge below the pyriforrols and lie internal 
10 the ereat sciatic. 

The intemal Fndic Nerve andVeaaelsCKigs.l.''.;, IBfl) emerge from the greater sacrosciatic 
foramen, below the pyriformis, cross the spine of the ischium, and re-enter the pelvis through 
the leaser sacrostiutu: foramen. 

The Superior Gluteal Nerve and VesBela {Fig. 157) emerge from the pelvis above the 
pyriformls, through the great sacroscialic foramen. The vessels divide into (I) superficial 
branches which pass between the gluteus maiimus and gluteus inediua; (2) deep braocliea 
which pass between the gluteus medius and gluteus minimus. The nerve passes between t^ ~ 
gluteus medius nod minimus, supplying these muscles and the tensor vaginee femoris. 
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The GlnteuB Medius (Fig. 158) lies above the pjniformis. Cut its insertion into the oblique 
line of the greater trochanter, and on turning the muscle aside, the deep branches of the 
superior gluteal vessels, resting on gluteus minimus, appear. (Fig. 157.) 

The Synoyial Bnrsae, under the gluteus maximus : identify (1) one between the aponeurosis 
of this muscle and the greater trochanter ; (2) one between the tendon of the muscle and the 
gluteal ridge; (3) one between the muscle and the tuber of the ischium. 



THE GLUTEAL MUSCLES. 

The Gluteus Maximus. (Figs. 156, 160.) Origin : (1) Outer lip of the iliac crest; 

(2) iliac surface between the superior gluteal line and outer lip of the crest; (3) 
lumbar aponeurosis, between the posterior superior iliac spine and sacrum; (4) 
lateral surface of the fourth and fifth sacral vertebrae; (5) side of the coccyx; (6) back 
of the great sacrosciatic ligament; (7) fascia lata investing the gluteus medius. 
Insertion : Gluteal ridge of femur, leading from greater trochanter, to the linea 
aspera and fascia lata. Action: Extension of hip. Antagonists: Psoas, iliacus, 
pectineus, and sartorius. Nerves : Inferior gluteal and sacral plexus. Arteries : 
Sciatic and superior gluteal, from internal iliac. (Figs. 134, 157.) 

Gluteus Medius. (Figs. 158, 159.) Origin: (1) Outer lip of the iliac crest, 
anterior four-fifths; (2) iliac surface between the middle and superior gluteal lines; 

(3) investing deep fascia, which also separates this from the gluteus maximus ; (4) 
intermuscular septa between the gluteus medius and gluteus maximus. Insertion: 
Oblique line on the outer surface of the greater trochanter. (Fig. 159.) Action : 
Abduction and inward rotation of the hip. Synergists : Tensor vaginae femoris and ' 
gluteus maximus. Antagonists : Adductor longus, adductor brevis, adductor mag- 
nus, adductor gracilis, and obturator extemus muscles. Nerves : Superior gluteal, 
and sacral plexus. Arteries: Superior gluteal internal and external circumflex. 

The Gluteus Minimus. (Figs. 159, 160.) Origin : (1) Outer surface of the ilium, 
between the middle and inferior gluteal lines; (2) intermuscular septum between 
the gluteus medius and gluteus minimus; (3) capsule of the hip. Insertion : 
Anterior border of the greater trochanter. Action : Abduction and inward 
rotation of the thigh. Synergists: Gluteus medius and tensor vaginas femoris. 
Antagonists: Adductors and external rotators. Nerve: Superior gluteal. 
Arteries : Superior gluteal, internal and external circumflex. 



EXTERNAL ROTATOR MUSCLES. 

The six external rotator muscles of the thigh are: the pyriformis, gemellus 
superior, obturator internus, gemellus inferior, obturator externus, and quadratus 
femoris. They are all inserted about the greater trochanter and are in relation 
with the posterior part of the capsule of the hip-joint. When the long axis of the 
limb is parallel to that of the trunk, they are external rotators. When, however, 
the thigh is at right angles to the trunk, as in the sitting posture, all the external 
rotators, except the obturator externus and quadratus femoris, become abductors 
of the thigh. 

The Pyriformis. (Figs. 158, 160.) Origin: (1) Front of the sacrum between 
first, second, and third anterior sacral foramina; (2) deep surface of the great 
sacrosciatic ligament; (3) posterior border of the os innominatum. Insertion: 
Muscle leaves the pelvis through the greater sacrosciatic foramen and is inserted 
into the inner surface of the superior border of the greater trochanter. Action : 
Outward rotation of the thigh. Synergists : The remaining five external rotators. 
Antagonists: Gluteus medius, gluteus minimus, and tensor vaginae femoris. 
Nerve: Second sacral. Arteries: Sciatic and internal circumflex. 

Obturator Internus. (Fig. 158.) Ongin: (1) Posterior surface of the body of 
the pubic bone; (2)ischiopubicramus; (3) inner surface of the obturator membrane; 
(4) surface of the bone corresponding to the acetabulum, externally; (5) pelvic and 
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alitiicator fascl». Insedion: Grealer trochanter. Action: External rotation. 
^ifaergiiiU ! The remaining external rotators, five in number. Anlagoniatu : The 
tensor vaginee femrtris, gluteus mediiis, and gluteus minimum. Xervta: First and 
iL'pond sacral. Artfrieg: Sciatic and internal circuniHex. 
OemeUua Superior. (Fig. 16fi.) 




lUilud.lbagluleui 



Origin : (1) Outer surfaeeof the ischial 
spine ; (2) upper half of the outer edge 
cif the lesser satiroHciatic notch. In»fi- 
tion : Tendon of tlie obturator intemus. 
Acilon: External rotation of the hip. 
Si/nnyista : The five remaining external 
rotators, AjUagovists : Tensor vagina 
femoris,gluteu8mediuB and gluteus min- 
imus. Nerve*: First and second sacral. 
Aiieriea: Sciatic and internal circumflex. 

The OemeUuB Inferior. (Fig. 158.) 
Oriffiii: (1) Inuer border of the tuber 
ischii ; (2) lower half of the outer edge 
of the lesser saeroecJatic foramen. 
Jngerlion : Tendon of the obturator 
internus, Aciion: External rotation. 
Si/nergUte: Five remaining external 
rotators. Antaffonislg ; Tensor vaginse 
feraoris, gluteus medius, and gluteus 
minimus. iVert*.- Sacral plexus. Artfri/: 
Internal posterior circumflex. (Fig. 
159.) 

The Quadratus FemoriB. (Fig, 158.) 
Griffin : Outer border of the tuber of the 
ischium. Iiigertion : Linea quadrat! of 
the femur. Afittmi .- External rotation. 
Synetffista : The five remaining external 
"^■' rotators. Anlagonisls: Tensor vaginte 
femoris, gluteus inedius, and gluteus 
Arteries: Internal circumflex and sciatic. 



minimus. Neree : Sacral plexus. 
(Figs. 157, 159.) 

Obturator GxtemUB. (Fig. 153.) Origin: Inner half of the outer surface of the 
obturator membrane ; (2) ischiopubicramus. Insertion: Digital fos^a of the femur, 
on the inner surface of the greater trochanter. Action: Adduction and outward 
rotation of the thigh. Nerve: Posterior division of the obturator. 
Obturator. To expose this muscle posteriorly, out through the insertion of 
quadratus femoris and turn the same aside. 



VESSELS AND NERVES. 



] 



The Oluteal Artery (Figs. 157, 1>M)) is a branch uf the internal iliaa It 
the )>elvts through the great saerosciatic foramen above the pyrlformia, with the 
superior gluteal nerve and veins. On emerging, it divides into a superficial and 
a aeep branch. (The superior gluteal nerve undergoes a like division and hfla a 
similar distribution.) The superficial branch supplies the gluteus maximu 
anastomoses with the lateral sacral, sciatic, and circumflex iliao arteries, 
deep branch sends one part between the glutens medius and the bone ; ai 
between the gluten* niedins and the gluteus minimus. The gluteal 
panv the artery, and open into the internal iliao veins. 

:riie Superior Gluteal Nerve (Fig. 160) arises from the luml)osacral cord and 
sa'ral nerve. (I'ig. I4(i. | It leaves the pelvis through the great SRcroso 
foramen above the pyriformis muscle with the gluteal artery, and divides into] 



THE GLUTEAL REGION. 301 

upper and a lower branch ; the upper branch terminates in the gluteus medius ; 
the lower branch supplies both the gluteus medius and the gluteus minimus, and 
terminates in the tensor vaginse femoris. The nerve to the obturator internus and 
gemellus superior arises from the first and second sacral. (Fig. 146.) It leaves 
the pelvis through the greater sacrosciatio foramen, and as it crosses the spine of 
the ischium^ gives a branch to the gemellus superior. The nerve now re-enters the 
pelvis through the lesser saorosciatic foramen and supplies the obturator internus. 

The Inferior Gluteal Nerve (Fig. 146) is from the first and second sacral and 
lumbosacral cord. It leaves tne pelvis through the greater sacrosciatio foramen, 
below the pyriformis muscle with the sciatic and internal pudic vessels and 
nerves. It is often adhered to the sheath of the small sciatic. The nerve is 
distributed to the gluteus maximus. 

Tlie Sciatic Artery (Figs. 157, 159) is a branch of the internal iliac. It emerges 
from the pelvis through the great sacrosciatic foramen, below the pyriformis muscle. 
It is to the inner side of the great sciatic nerve and midway between the tuber of the 
ischium and the greater trochanter. It crosses in its course from above downward, 
the gemelli, the obturators, the quadratus femoris, and the upper part of the 
adductor magnus. It is accompanied by veins of the same name, which unite to 
form one trunk, before the internal iliac vein is reached. Branches: In the pelvis, 
to the levator ani, the coccy^us, and the pyriformis muscles ; to the rectum, the 
bladder, the prostate, and the vesiculse semiuales ; external to the pelvis, to the 
obturator internus, the semelli, and the pyriformis ; to the posterior part of the 
capsule of the hip; the mferior gluteal, to the gluteus maximus muscle; and the 
comes nervi ischiadici, which accompanies the great sciatic nerve and anastomoses 
with the first, second, third, and fourth perforating, and internal circumflex arteries. 

The Internal Padic Nerve arises from the second, third, and fourth sacral, and, 
accompanied by its own vessel, emerges from the pelvis through the greater sacro- 
sciatic foramen below the pyriformis muscle witn the sciatic vessels and nerves. 
The nerve crosses the lesser sacrosciatic ligament near the ischial spine, and re-enters 
the pelvis through the lesser sacrosciatic foramen internal to its vessels. It now 
enters and traverses Alcock's canal in the outer wall of the ischiorectal fossa. 
In Alcock's canal it gives off inferior hemorrhoidal branches) which, piercing the 
wall of the canal, gain and traverse the ischiorectal fossa to the anus. At the 
triangular ligament the internal pudic nerve divides into the perineal nerve and 
the dorsal nerve of the penis. 

The perineal branch of the internal pudic nerve pierces the two layers of the 
triangular ligament and supplies the erector penis, the superficial transversus 
perinsei, the accelerator urinse, the compressor urethra, the corpus spongiosum, the 
scrotum, and the skin on the under surface of the penis, and around the anus. 

The dorsal nerve of the penis perforates the posterior layer of the triangular 
ligament and passes through the deep perineal interspace ; it then pierces the 
anterior layer of the triangular ligament, and having given branches to the corpora 
cavernosa, passes between the crus penis and the pubic ramus, and is distributed 
to the skin of the dorsum, sides, and prepuce of this organ. (See dissection of 
the pelvic outlet.) 

The Padic Artery is a branch of the internal iliac. It accompanies the pudic 
nerve. In the pelvis the artery crosses the pyriformis muscle and sacral plexus. 
On the spine of the ischium the pudic nerve is internal, and the nerve to the obtura- 
tor internus, external to the artery and under cover of the greater sacrosciatic 
ligament. In Alcock's canal the pudic artery gives off the internal hemorrhoidal 
which crosses the ischiorectal fossa with the inferior hemorrhoidal nerve to the 
anus; the superficial perineal to the scrotum and perineum ; in the deep perineal 
interspace, branches to the bulb of the corpus spongiosum and to Cowper's gland. 
The terminal branch of the internal pudic is the dorsal artery of the penis. 

The Padic Vein begins in the corpus cavernosum, but its minute radicals com- 
municate with the dorsal vein of the penis. With the exception just mentioned, the 
internal pudic vein accompanies this artery and receives corresponding tributaries. 




In till* <1IkKi«n> Ibe external nphstiDUt mid commualaaag 
-e boen <l1*pl*o)il by tLe removal ot Ibe superflclKl musclei. 



CHAPTER XXIV. 

THE POSTERIOR FEMORAL REGION. 

Dissection and Identification. Remove skin according to the incisions in Fig. 155. 
Do not remove the superficial fascia with the integument. Find the following structures and 
identify by comparison with the illustrations. 

The Superficial Fascia contains fat in large mesh works of connective tissue. There are no 
arteries in this region with special names ; they are small and simply called cutaneous, because 
they supply the skin. The cutaneous nerves, as shown by the table (p. 266) are the descending 
branches of the small sciatic ; the anterior branch of the external cutaneous ; small branches, 
on the inner aspect, from the obturator and internal cutaneous nerves. 

The Small Sciatic Nerve. (Fig. 160.) Find this nerve in the mid-line of the posterior part 
of the thigh, and trace same to the middle third of the leg. 

The Short Saphenous Vein. (Fig. 139.) This is in the mid-line of the posterior part of 
the leg, usually in company with the short saphenous nerve. The vein perforates the deep fascia 
and opens into the popliteal. Find opening in the deep fascia through which the vein passes. 

The Popliteal Fascia. The deep fascia covering the popliteal space is the popliteal fascia. 
It extends across the space and binds its boundary structures together. 

The Oommunicans Poplitei and Oommunicans Peronei Nerves pass through this fascia, 
and unite to form the short saphenous nerve ; these two nerves are traceable to the internal and 
external popliteal nerves, respectively, and have been previously identified. (Fig. 162.) 

The Internal Popliteal Nerve and its Branches. (Fig. 160.) Cut through the popliteal fascia, 
midway between the femoral condyles, and find the internal popliteal nerve, a branch of the 
great sciatic. Elevate the nerve on the index finger, trace its muscular branches to the pop- 
liteus, gastrocnemius, plantaris, and soleus muscles, and the oommunicans poplitei to the snort 
saphenous nerve. 

The Popliteal Vessels are an artery and a vein. (Fig. 164.) The artery is deeply placed ; the 
vein is superficial to it, and both are in the centre of the popliteal space, behind the internal 
popliteal nerve. The vessels are in fat and connective tissue, and give off lateral branches 
above, below, and opposite the knee. 

The External Popliteal Nerve (Figs. 160, 162), like the internal, a branch of the great 
sciatic, lies in contact with the biceps muscle on the outer wall of the popliteal space, and 
leaves this space between the tendon of the biceps and the outer head of the gastrocnemius. 

The Boundary Muscles of the Popliteal Space. (Fig. 161.) Carefully separate the 
biceps from the semitendinosus, and this latter from the semimembranosus. Separate the 
two heads of the gastrocnemius. 

The Great Sciauc Nerve passes from without inward, beneath the long head of the biceps 
muscle to the popliteal space. (Fig. 160.) Turn the biceps outward and find muscular branches 
from this nerve to the adductor magnus and hamstring muscles. The great sciatic divides at 
a variable level above the knee, into the internal and external popliteal nerves, and is attended 
by a small artery, the comes nervi ischiadici, a branch of the sciatic. 



FLEXOR MUSCLES ON BACK OF THIGH. 

The Biceps Femoris Muscle. (Figs. 161 , 162.) Origin : Long head : lower and inner 
facet at the back of the tuber ischii^ in common with the semitendinosus. Short 
head: (1) Outer lip of the linea aspera in the middle third of the femur; (2) 
external condylar ridge, upper two-thirds; (3) external intermuscular septum. 
Insertion : (1) Fossa below and in front of the styloid process of the head of the 
fibula; (2) fascia covering the peronei muscles; (3) outer tuberosity of the tibia. 
Action : Extension of the hip and flexion of the knee. Synergists : Semitendinosus, 
semimembranosus, and sartorius. Antagonists : (Quadriceps femoris and iliopsoas. 
Nerve: Great sciatic. Arteries: Perforating branches of the prof unda and superior 
muscular branches of the popliteal artery. (Fig. 159.) 

Long Head of Biceps and Great Sciatic Nerve. (Fig. 162.) The great sciatic 
nerve passes behind the long head of the biceps in the upper third of the thigh. 
A fibrous arch unites the two heads of the biceps in the middle third of the thigh. 
The nerve to the short head of the biceps is given off from the great sciatic in 
the middle third of the thigh; the nerve to the long head of the biceps (in 



company with the nervee to the semiteadiuustis, gemituembmnosus, and addud 
nia^niis) i» ^iven off from the great sciatic io the iipi>er third of the thigh. 

The Be mitendinosuB Muscle. {Fig. 161.) Oi-igin : Common tendon wtm iiie loot 
head of the biceps, fiDni the inner and lower facet of the back of the tuber iscbli^ 




Muictea la ibc dunum 



iTveriioH : (1) loner surface of the upper part of the tibin, twlow and behind the 
inHPPtion of the graoilis; (2) deep fascia of the leg. Adinn : ExtenBion of hip 
and flexiou of knee. Synei-gigtn : Bioeps, seminiembraDoaus, sartorius. Aniagrm- 
ut; Qundrioepsexten-wr. flVi'ce: Great sciatic. Arleriem Perforating branches 
of the profundit and superior muscular brandies of the ])op1iten1. 
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SemimembranosuB Muscle. (Fig. 161.) Origin : Upper and outer facet of the back 
of the tuberosity of the ischium. Insertion : (1) Groove on the back of the inner 
tuberosity of the tibia; (2) posterior ligament of the knee; (3) internal lateral liga- 
ment of the knee; (4) oblique line of tne tibia (forming the popliteal aponeurosis). 
Action : Extension of the hip and flexion of the knee. Synergists: Biceps^ semi- 
tendinosus, and sartorius. Antagonist : Quadriceps femoris. Nerve : Great sciatic. 
Arteries : JPef orating branches of the profunda and superior muscular branches of the 
popliteal. The preceding muscles (biceps, semitendinosus, semimembranosus) 
are called collectively the hamstring muscles. 



GREAT SCIATIC NERVE. 

The Great Sciatic Nerve (Fig. 160), the largest nerve in the body, includes the 
greater part of the sacral plexus, and begins at the lower border of the great 
sacrosciatio foramen. It ends in name in the upper part of the popliteal space, 
in the internal and external popliteal nerves. The nerve leaves the pelvis 
through the greater sacrosciatio foramen, below the pyriformis muscle, and 
crosses successively the gemellus superior, ischium, obturator internus tendon, 
gemellus inferior, quadratus femoris, and adductor magnus. The lon^ head of 
the biceps crosses the nerve. Internal to the great sciatic, are the pudic nerve, 
sciatic artery, and small sciatic nerve. In the region of the hip the nerve is 
about midway between the tuber of the ischium and the greater trochanter of the 
femur. (Fig. 162.) 

Branches : (1) Articular, to the hip, perforates the posterior part of the capsule; 
(2) muscular, to the biceps, semitendinosus, semimembranosus, and adductor 
magnus, given off beneath the biceps; (3) the external popliteal; (4) the internal 
popliteal. 

EXTERNAL POPLITEAL NERVE. (Figs. 162, 163.) 

The external popliteal nerve passes from the superior angle of the popliteal 
space, along the inner border of the biceps, to the interval between the biceps and 
the outer head of the gastrocnemius muscle, where it leaves the popliteal space, 
crosses the popliteus muscle, passes behind the head, and winds forward around the 
neck of the fibula, and divides into the following branches : Recurrent articular, 
superior external articular, inferior external articular, external cutaneous, com- 
municans peronei, anterior tibial, and musculocutaneous. 

The Recurrent Articular accompanies the anterior tibial recurrent artery through 
the upper part of the tibialis anticus, to the front of the knee. The nerve is 
given off on the neck of the fibula in the substance of the peroneus longus muscle. 

The Superior and Inferior External Articular branches accompany tlie vessels of 
like name to the knee, and their successful dissection depends on a faithful 
dissection of the articular arteries. (See table of nerves ana vessels of the knee, 
page 310.) The external cutaneous nerve supplies the skin of the upper and outer 
part of the leg. The communicans peronei unites with the communicans poplitei, 
a branch of the internal popliteal, to forni the short saphenous nerve. (See cuta- 
neous nerves of the lower extremity, page 264 et seq.) 

The Anterior Tibial Nerve (Fig. 166) is given off from the external popliteal on 
the neck of the fibula, beneath the peroneus longus muscle, with the recurrent 
articular, and musculocutaneous. It passes beueatn the extensor longus digitomm 
to the outer side of the anterior tibial artery on the interosseous membrane. 
In the upper and lower thirds of its course the nerve is to the outer side of the 
anterior tibial artery; in the middle third it lies on the artery. Branches: 
Muscular, to tibialis anticus, extensor longus digitomm, peroneus tertius, and first 
and second dorsal interosseous muscles ; articular, to the ankle, tarsal, and 

20 
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metatarsophalangeal to the first, second, tliird, and fourth toes; cutaneous, to the 
skin between the first and second toes. 

The Musculocutaneous Nerve (Figs. 165, 166) begins (as a branch of the 
external popliteal) with the anterior tibial and the recurrent articular, on 
the neck of the fibula. It passes down the leg between the extensor longus 
digitorum and the peronei muscles to the lower third of the leg, where its cutaneous 
branch pierces the deep fascia and divides into the internal and external cutaneous. 
Branches : (1) Muscular, to the peroneus longus and peroneus brevis; (2) sensory, 
to the lower anterior part of the leg ; (3) sensory, to the dorsum of the third and 
fifth toes, except the distal phalanges; (4) sensory, to the inner side of the great 
toe; (5) sensory, to the inner side of the foot and ankle ; (6) sensory, to the outer 
side of the foot and ankle; (7) sensory, to the whole dorsum of the foot. 



INTERNAL POPLITEAL NERVE. 

The Internal Popliteal Nerve (Figs. 160, 163) begins at the bifurcation of the 
great sciatic in the upper part of the popliteal space, and ends at the lower part of 
the popliteal space in the posterior tibial nerve, under the fibrous arch of the soleus 
muscle. In the upper part of the popliteal space the nerve is external to the 
popliteal vessels; opposite the knee, it crosses to their inner side. This nerve 
is the direct continuation of the great sciatic. Branches : (1) Articular, to the 
knee; (2) communicans poplitei, to the short saphenous; (3) muscular, to the 
gastrocnemius, plantaris, soleus, and popliteus ; thence the nerve is continued 
downward between the superficial and deep layers of the muscles of the back of 
the leg as the posterior tibial. 

The Articular Branches of the internal popliteal nerve are three in number : (1) 
Superior internal articular; (2) inferior internal articular; (3) azygos articular. 
These nerves accompany arteries of the same name. (See table of nerves and 
vessels of the knee-joint, page 310.) The communicans poplitei unites with the 
communicans peronei to form the short saphenous. The posterior tibial and its 
branches will be considered in the dissection of the leg. Muscular branches are 
given oflf between the two heads of the gastrocnemius muscle as stated in the 
foregoing paragraph. 

The Nerve to the Popliteus Muscle gives off the following branches : An articular 
branch, to the superior tibiofibular joint; a branch to the nutrient artery of the 
tibia; a branch to the interosseous membrane; a branch to the anterior and poste- 
rior tibial arteries. 

The dissected parts should now be replaced in their natural position as far as 
possible, and the following important surgical area — the popliteal space — studied 
according to the subjoined analysis. 



THE POPLITEAL SPACE. 

The Popliteal Space (Figs. 161, 164) occupies approximately the lower 
posterior third of the thigh and the upper posterior sixth of the leg. It is some- 
what diamond-shaped and has boundary structures both above and below the 
knee-joint. The space communicates superiorly with Hunter's canal and inferiorly 
with the leg, between the superficial and deep groups of muscles. To gain a 
comprehensive idea of the space, study and locate its roof, floor, superior and 
inferior boundaries, and contents on the dissection. 

The Roof is formed by skin, superficial and deep fasciie. In the superficial 
fascia the short saphenous vein pierces the deep fascia and enters the popliteal 
vein. It is through the roof that incisions may \ye made by the surgeon for 
operative purposes. The floor of the popliteal space is formed by (1) the popliteal 
surface of the femur; (2) the posterior ligament of the knee ; (3) the popliteus 
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muaole and its fascia. On the floor of the space, in a bed of fattj' conoective 
tissue, are the popliteal vessels and lymphatic glands. 

Boimdariee and Oontents. The superior boundary of the popliteal space is formed, 
on the outside, by the biceps muscle; on the inside, by the semitendiDoeus, semi- 
membranosus, gracilis, and sartoriuH muscles. The inferior boundanes on both 
inner and outer sides are formed by the convergence of the (wo heads of the 
gastrocnemius muscle. The space contains (1) the termination of the short 




saphenous vein; (2) the descending branch of the small sciatic nerve; (3) the 
communicans poplitei and communicans peronei nerves; (4) the internal popliteal 
nerve; (5) the external popliteal ner^'e; (6) the popliteal artery and its muscular, 
glandular, and articular iDranehes; (7) the popliteal vein and its tributaries; (8) 
several lymphatic glands; (9) a large amount of fat and connective tissue; 
(10) the plantaris muscle. 

The Internal Popliteal Nerve (Figs. 160, 162) extends through the centre of the 
popliteal space, bisecting the same vertically. It begins iu the superior angle 



at the bifuroation of the great sctatic nerve, and ends in the inferior angle 
at the lower border of the popliteus muenle, whence it is continned to the inner 
ankle as the posterior tibial nerve. In the upper third of the space the ner\-e 
is external to the popliteal vessels; in the middle third it crosses them ; in the 
lower third it is internal to and behind the vessels. Branchfa: (1) Three 
articular, to the knee; (2) thecommnnitauspoplitei; (3) muscular, to the popliteus, 
gastritcuemius, plantaris, and soleua. The muscular branch to the popliteus 
gives a Iwig to tlie superior tibiofibular articulation. 




THE FOPUTEAL ARTERY. 



The Popliteal Artery, a continuation of the femoral, extends from the opening 
in tlie iuhluclur magnus to the lower border of the popliteus muscle. (I'ig- lti4.) 
Here the artery bifurcates, forming the anterior and posterior tibials. The 
popliteal artery ia attende<I by the popliteal vein and the articular branch of the 
obturator nerve, to the knee. The artery lies on the femur, [joaterlor ligameut 
of the knee, and popliteal fascia, ami has the following branches: 

Table of BHA>rHEe ov the Popliteal Arteev. 

CutaneoUB To akin of bock of leg. 

Satierior mnscaUr ...,,., Tu adduclors and hsmslriDgB. 

Inferior raascular (sural) To muscles of pslf of leg. 

Articular (superior ioternall To knee- oini 

Articular iiuperior external \ , . .To knee-; 

Articnlir (inferior internal] To k nee: 

ArlifuUr ( inferior eilernal] To knee-, 

Articular (aijgoa) To knee- 
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Function of Articular Branches : (1) To supply the contiguous bones and soft 
structures of the knee-joint ; (2) to supply the skin and fasciae about the knee ; 
{S) to establish a collateral circulation in ligation of the popliteal or femoral artery. 
Tne superficial anastomosis is between the skin and fasciae ; the deep is on the 
bones around and external to the attachment of the capsule. 

Collateral Circulation about the Knee in Ligation of the Popliteal and Femoral 
Arteries. The four articular branches of the popliteal concerned are given ofiE above 
and below the joint on each side. These four arteries communicate with one 
another in such a manner as to form a frame, about the patella, as a centre-piece. 
The anterior tibial recurrent artery opens into the lower part of this arterial frame. 
The anastomotica magna (a branch of the superficial femoral), the external circum- 
flex, and the fourth perforating branches of the profunda, open into the upper part 
of the arterial frame. In ligation of the popliteal artery, blood from the femoral 
artery reaches the arterial frame, through the anastomotica magna, the external 
circumflex, and the fourth perforating branch of the profunda. From this circle, 
blood reaches the anterior tibial artery through the anterior tibial recurrent. 
In ligation of the superficial femoral artery (either in Scarpa's triangle or 
Hunter's canal), blood reaches the circle, through the descending branch of the 
external circumflex and the fourth perforating. 

The Popliteal Vein (Fig. 164) is the strongest vein in the body; it accompanies 
and lies superficial to its artery. Its tributary branches correspond to the 
branches of the popliteal artery, both in number and location, with the addition 
of the short saphenous vein. Lymphatic glands, five or six in number, are in 
the fat and connective tissue in the neighborhood of the popliteal vessels. 



THE KNEE-JOINT. 

Dissection. Learn and locate the twelve synovial bursse described in the text. Divide the 
ligamentous muscles of the knee, near their attachments. Having removed the muscles, study 
the anterior, posterior, and lateral ligaments. Out through the capsule below the patella and 
study the articular surfaces and crucial ligaments. Study the table of nerves and vessels of 
the knee on page 310. 

Burss. Where muscles or their tendons play over bony eminences, a synovial 
bursa is interposed to prevent friction. This is especially true about the knee- 
joint. Synovial bursse about the knee are : (a) One between the skin and patella 
(patellar bursa) ; (6) one between the ligamentum patellae and the tubercle of the 
tibia; (o) one between the skin and tubercle of the tibia; (rf) one between the inner 
femoral condyle and the inner head of the gastrocnemius; (e) one between 
the internal lateral ligament and the gracilis, semitendinosus, and sartorius 
muscles; (/) one between the internal lateral ligament and the semimembranosus; 
(g) one between the semitendinosus and semimembranosus; (h) one between the 
semimembranosus and the inner tuberosity; (t) one between the outer head 
of the gastrocnemius and tlie external femoral condyle; {j) one between the 
biceps tendon and the external lateral ligament; (A) one between the popliteus and 
external lateral ligament; (I) one between the popliteal tendon and the outer 
condyle of the femur. 

Nerves supplying groups of muscles that move a joint, supply the joint moved; 
hence the knee derives its nerve-supply from the obturator, anterior crural, 
internal and external popliteal. The nerves pierce the capsule with the arteries. 

Ligaments of Joints in General: (1) Ligamentous muscles, or those muscles that 
cross and aid in moving the joints; they are also called the elastic ligaments; (2) 
fibrous or periosteal, the basis and simplest form of which is a capsule. They 
derive their nerve-supply from the gray rami communicantes. (See Sympathetic.) 
The capsule is lined by synovial membrane. There are in the knee, as well as in 
other major joints, certain bony structures, muscles, and ligamentous attachments 
to be memorized. 
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The Long External Lateral Ligament of the knee is morphologically the 
obsolete upper end of the peroneus longus muscle; likewise the internal lateral 
ligament is the fibrous remnant of the adductor magnus muscle. 



Table of Nerves and Vessels of the Knee. 



Nerve. 


Source. 


Superior 


Internal 


internal 
articular. 


popliteal 
nerve. 


Inferior 


Internal 


internal 
articular. 


popliteal 
nerve. 


Superior 


External 


external 
articular. 


popliteal 
nerve. 


Inferior 


External 


external 
articular. 


popliteal. 


Azygos 
articular. 


Internal 
popliteal. 


Recurrent 


External 


articular. 
Articular 


popliteal. 
Obturator; 


branches. 


from 




branch 




to adductor 


Articular 


magnus. 
Anterior 


branches. 


crural; 




from nerve 




to vastus 




extern us. 


Articular 


Anterior 


branches. 


crural; 




from nerve 




to vastus 




internus. 



Course. 

Above inner head of gastroc- 
nemius, beneath semimem- 
branosus, through tendon of 
adductor magnus. 

Below internal tuberosity of the 
tibia; beneath the internal 
lateral ligament and around 
the head of the fibula. 

Above the outer head of the 
gastrocnemius, beneath the 
biceps tendon and across the 
femur. 

Above the head of the fibula and 
outer head of the gastrocnemius; 
under the tendon of the biceps 
and between the long and 
short external lateral liga- 
ments. 

Through Winslow*s ligament. 



Through upper part of the tibialis 
anticus. 

Through the ligament of Wins- 
low. 



Distribution, 

Femur, patella, 
capsule, and 
joint 

Lower and inner 
part of knee- 
joint. 

Femur, patella, 
and outer part 
of knee-joint 

Outer and lower 
part of knee- 
joint 



Crucial ligaments ; 

ligaments alaria 

and ligamenta 

mucosa. 
Anterior part of 

the knee. 
Knee-joint. 



Through the anterior part of the Knee-joint, 
capsule. 



Through the internal part of the Knee-joint 
capsule. 



Attending. 
Artery, 

Superior internal 

articular from 

popliteal arteiy. 

Inferior internal 
articular from 
popliteal arterj. 

Superior external 
articular from 
popliteal arteiy. 

Inferior external 
articular from 
the popliteal 
artery. 



Azygos articular 
artery, a branch 
of the deep^ part 
of the popliteal. 

Anterior tibial re- 
current artery. 

Superior internal 
articular from 
the popliteal. 



Superior external 
articular artery. 



Deep branch of the 
anastomotica 
magna; 



CHAPTER XXV. 



THE ANTERIOR TIBIOFIBULAR REGION. 



extend the lout, and render 
a accordance with Fig. 148, 
spore dJBsectioii nilh illue- 
■ ineous structurea. 
ot of fat, aod i 






Diaaection and Identtflcatioii. Place a block under tlie Icnee. 
thesliiD uf the leg and foot tense. Make incisiona in the skin i 
page 2S5. Exercise tare to leave superficial fascia in place. Coi 
tTBtions and follow order given in text. Review pugea 263-268 o 

The Superficial Faada varleB in thicfcneaa aCLording to the 
dense and V>ugh in ibe aole. The superficial f.iacia contains 
deep fascia, the cutaneous vexaels and 

The Digital Veins and Dorsal Arch. 
(Fig. 13S ) The digital veins are made 
up in the skin of the toen, and by their 
confluence form an arch on ihe dorsum 
of the foot — arcua dorsaliti pedie. 

The Long Saphenous Vein (Fig. 138) 
begins at the inner end of tlie dorsal 
arch and passes in front of the inner 
malleolus; posterior to the inner luber- 
oaity of the tibia and inlernai condyle of 
the femur; along the inner part of the 
thigh to the saphenous opening in the 
fascia lata, through which it passes 
and becomes tributarj to the femoral 
vein. This vein is attended by the 
long saphenous nerve below the knee. 
and great rare must be exercised in 
its dis-iection. 

The Cutaneous Branch of the 
Musculocutaneous Nerve pierces tht.- 
deep fa-wa in the lower third of the 
leg, and divides into internal and 
external branches, which paaa beneath 
the dorsal arch to the toea. (Fig. 165.) 

The Deep Fascia is verj thick and 
■trong over the tibiofibular musclei, 
and between the internal and external 
malleoli it forms the anterior annular 
ligament. (Fig. 165.) The deep fascia 
should be cut longitudinally to expose 
the deep structures. 

The Anterior Annular Ligament 
(Figs. lli-5-lliT) has vertical and hori- 
zontal parts; these bind the tendons in 
place and form compartments, lined by 
synovial membrane, for their easy 
tranamigsion Co the tarsus and toes. 

The vertical part of the anterior an- 
nular ligament extends from the tibia to 
the tibula, immediately above the mal- 
leoli, and is hut little stronger than the 
general deep fascia, with which it is 
continuous above, and of which it is only a special part. Beneath it are the tendons of the 
anterior tibiofibular muscles, with the anterior tibial nerve and vessels. The tibialis anticus 
has a synovial sheath ; the other tendons beneath the vertical part have none. (Fig. 16S.) 

The horizontal part of the anterior annular ligament arises on the outer side of the os calcii, 
and passes below the external malleolus, inward; itsplitsand forms a compartment for the 
peroneus tertius and extensor longus digitorum — one part in front of the other behind these 
muscles. At the inner border of the extensor longus aigitorum the ligament divides into an 
upper and a lower part ; the latter crosses the remaining structures in this region. The upper 

Sart is inserted into the internal malleolus, the lower, into the scaphoid ana internal cunei- 
)rm bonesand plantar fascia. There are threesynovial compartments beneath the horizontal 
portion of the anterior annular ligament — one for the tibialis anticus, one for the extensor 
:s hallucis, and one in common for the extensor longus dlgit^irum and peruneus 
The anterior tibial nerve and vessels are beneath the anterior annular ligament. 




A MANUAL OF DISSECTION. 



Tibialia Aatlcua. (Fig. 166.) Oriffin: (1) Outer tuberosity of the tibia; (2) 
outer surface of the tibia, upper two-thirds ; (3) iuterosseous membrane; (4) deep 
fascia of the leg; (5) intermuscular septum, between it and the extensor longus 







digitorum. Insertion; (1) InterDiil cuneiform bone; (2) base of tLe first meta- 
tarsal. Adion: To flex the foot. Synergint: The peronens terlins. Antag- 
onUls: Tibialis posticus, peronens longus aud peroueus brevis. Nertc! Anterior 
tibial. Artery: Anterior tibial, a branch of the popliteal. 
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Extensor Proprius Hallucis. (Fig. 166.) Origin : (1) Middle half of the anterior 
surface of the fibula; (2) interosseous membrane. Insertion: Dorsal base of the 
second phalanx of the great toe. Synergist: The extensor brevis tendon to 
great toe. Antagonists: The flexor longus and the flexor brevis pollicis. 
Nerve: Anterior tibial. Artery: Anterior tibial. 

Extensor Longus Digitonun. (Fig. 166.) Origin : (1) External tuberosity of 
the tibia; (2) anterior surface of the fibula^ upper three-fourths; (3) interosseous 
membrane; (4) deep fascia of the leg; (5) intermuscular septa. Insertion: (1) 
Dorsal bases of the second and third phalanges of the four outer toes; (2) lateral 
ligaments of the metatarsophalangeal joints. Action: To extend the four outer 
toes. Synergist: Extensor brevis digitorum. Antagonists: Flexor longus and flexor 
brevis digitorum. Nerve: Anterior tibial. Artery: Anterior tibial. (Fig. 166.) 

Peroneus Tertius. (Fig. 166.) Origin: (1) Anterior surface of the fibula, 
lower fourth; (2) interosseous membrane; (3) deep fascia and intermuscular 
septum. Insertion : Dorsal base of the fifth metatarsal. Action : To flex the foot. 
Synergist : Tibialis anticus. Antagonists : The peroneus longus, peroneus brevis, 
tibialis posticus. Nerve: Anterior tibial. Artery: Anterior tibial. 

Extensor Brevis Digitorum. Origin : (I) Upper surface of the os calcis; (2) 
anterior annular ligament. InseHion: Four inner toes; one tendon indepen- 
dently into the base (dorsal) of the first phalanx ; the remaining three conjointly 
with the tendons of the extensor longus digitorum into the second and third 
phalanges. Action : Extends the four inner toes. Synergist : Extensor longus digi- 
torum. ^nto^ont^^ : The flexor longus digitorum. JVert>« ; Anterior tibial. Artery: 
Anterior tibial. 

ANTERIOR TIBIAL NERVE. 

The Anterior Tibial Nerve Proper begins on the neck of the fibula as a terminal 
branch of the external popliteal. (Fig. 166.) Course: (1) Pierces the intermus- 
cular septum, between the peronei muscles and the muscles on the front of the 
leg; (2) it passes through the upper part of the extensor longus digitorum to the 
anterior surface of the mterosseous membrane and joins the anterior tibial artery; 

(3) it lies, at first, between the extensor longus digitorum and the tibialis anticus, 
a little later between the extensor proprius hallucis and the tibialis anticus ; (4) 
it ends in front of the ankle, in the internal and the external branches. In tJie 
upper and lower thirds the nerve is external to the artery ; in the middle third it 
lies on the artery. 

Branches: (1) Articular, to the ankle-joint; (2) muscular, to the tibialis anticus, 
extensor proprius hallucis, extensor longus digitorum and peroneus tertius; (3) the 
external branch to the extensor brevis digitorum and tarsal articulations. This nerve 
develops a ganglion beneath the extensor brevis digitorum, from which branches 
supply the tarsometatarsal articulation and the first and second interossei muscles; 

(4) the internal branch supplies the contiguous margins of the great and second toes. 
Serial Course. This nerve consists of fibres from the fourth and fifth lumbar and 

the first sacral nerves. They leave the pelvis through the greater sacrosciatic fora- 
men below the pyriformis muscle, as a part of the great sciatic nerve. In the 
popliteal space these fibres leave the great sciatic, forming a part of the external 
popliteal nerve, which follows the inner border of the tendon of the biceps; they 
lie between the biceps and the outer head of the gastrocnemius; they cross the 
popliteus behind the head of the fibula and wind forward on the neck of the fibula, 
between the bone and the peroneus longus muscle. Here the fibres leave the 
external popliteal and form the anterior tibial nerve proper. 

ANTERIOR TIBIAL ARTERY. 

The Anterior Tibial Artery. (Figs. 166, 167.) A line drawn from the head of 
the fibula to a point midway between the malleoli, indicates the course of the 



artery. The arterv is a terminal branch of the poplilcal. It is given off at thi 
lowtir bonier of the popliteus miiscie and passes forward between the two headi 
of the tibialis auticus muscle, bet\VGea the tibia and fibula, above the interoseeoiq 
membrane. From this point to the ankle, the artery lies in a canal having defiiut^ 
houndaries: The floor of the canal, in the upper two-thirds of its (.•ourse, is tin 
interosseous membrane; iu the lower third, the tibia and ankle; the inner wall i 




the tibialis aiiticus; the outer wall, the extensor longiis digitorum and extenac 
proprlus halliicis; the roof is formed by skin, su^ierlicial aod deep fasciw. 

Branches: [1) Muscular, ten or twelve in number, to the musiJes of the frc 
of the log; (2| the superior fibular, to the soJeus and peroneus longus mnsolt 
(3) the [Kislerior tibial recurrent, to tlie tibiofibular joint; (4) the anterior liW 
recurrent, which figures in the collateral circulation at the knee, ami passes throu^ 
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the upper part of the tibialis anticus muscle and over the outer tuberosity of the 
tibia; (5) the internal and external malleolar. (Fig. 167.) 

The Dorsalis Pedis Artery (Fig. 167) is a continuation of the anterior tibial and 
lies between the extensor proprius hallucis and the extensor longus digitorum. It 
gives off (1) a communicating branch to the external plantar, by which the 
plantar arch is completed ; (2^ a tarsal branch, to the extensor brevis digitorum 
and tarsus; (3) the dorsalis hallucis, to the great toe; (4) interosseous arteries, to 
the interosseous spaces. 



CHAPTER XXVI. 

THE P08TESI0R TIBIOFIBULAR REGION. 

The Short Saphenous Vein (Fig. 168) ia in the mid-line, trith s nerve of like name. The 
vein IB blue, as large as a lead-pencii. pierces the deep fascia, disappeara behind the knee, and 
iB traceable between the os calcia ana external malleolus, to the outer side of the foot. 

The Short SaphenooB Nerre (Fig. 168), somewhat larger than a knitting needle, is in the 
mid-line on the posterior part of the leg, with the short saphenous vein. Trace the nerve upward 
to a variable distance below the knee, where it is formed by the union of two branches— one 




Superfld*! 



from the internal, the other from the external popliteal nerve. Also trace both nerve and 
vein between the external malleolus and os calcis to the outer side of the foot. Other cuta- 
neons nerves in this region are (a) descending branches of the small sciatic : (A) a cutaneous 
branch of the posterior tibial ; (c) the posterior branch of the internal cutaneous ; {d) long 
saphenous, which are to be studied in the table of cutaneous nerves of II ' 
pages 163-168, and in Fig. 141. 



f the low< 



extremity. 
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The Tendo Achillis is in the mid-line, very prominent, quite strong, and inserted into the 
OS calcis. Parallel with its inner border are the posterior tibial nerve and vessels. Two 
muscles of the superficial group of the posterior tibiofibular region are inserted into the heel 
bone throueh this tendon. 

The Popliteal Vessels and internal popliteal nerve pass between the two heads of the 

Gastrocnemius muscle beneath the fibrous arch. Force the index finger under the arch 
etween the gastrocnemius and soleus, cut lengthwise six inches downward through the 
middle of the gastrocnemius, and separate the two halves of the muscle ; the tendon of the 
plantaris, lyin^ on the soleus, will come into view. This (plantaris) is often mistaken for a 
nerve. There is a synovial bursa between the inner head oi the gastrocnemius and the ten- 
don of the semimembranosus muscle. 

The Popliteal Fascia is the only part of the deep fascia on the posterior part of the lower 
extremity that receives a special name. It covers the popliteal space and occupies the lower 
posterior third of the thigh and upper posterior sixtn of the leg. It contains transverse 
muscular fibres, and is sometimes called muscular fascia. It is pierced bv the short saphenous 
vein and the communicating branches from the internal and external popliteal nerve that unite 
to form the short saphenous nerve. The descending branch of the small sciatic nerve rests on 
the popliteal fascia. This fascia is attached laterally to the boundary muscles of the popliteal 
space, and in Fig. 168 is represented as being held aside by hooks. 

Qastrocnemins. (Fig. 169.) Identify (1) by the location on the back of the leg as the most 
superficial muscle ; (2) by the insertion through the tendo Achillis in the os calcis ; (3) two 
heads of origin from the femoral condyles, 

Plantaris. Identify (1| by the location between the gastrocnemius and the soleus and 
the insertion with the tendo Achillis into the os calcis ; (2) by the very long, slender tendon. 

Solens. Identify (1) by the location beneath the gastrocnemius and plantaris; (2) by the 
origin from the tibia and fibula (Fig. 171) ; (8) by the insertion with the gastrocnemius and 
plantaris into the os calcis. 

Deep Transyerse Fascia of the Leg. Identify (1) by the location immediately beneath 
the superficial group of muscles identified ; (2) by its attachments to the tibia and fibula ; 
(3) by its high de^ee of transparencv, permitting the subjacent structures to be seen. 

PopUtens. (Fig. 169.) Identify (l) by the location below the knee and insertion into the 
oblique line of the tibia; (2) by the strong investing aponeurosis. 

Flexor Longos Digitorum. (Fig. 171.) Identify (1) by the location on the posterior sur- 
face of the tibia ; (2) by the location of the tendon beneath the internal annular ligament, 
next to the tendon of the tibialis posticus. 

Flexor Longns Hallucis. (Fig. 171.) Identify (1) by the location on the posterior surface 
of the fibula ; (2) by the insertion into the distal phalanx of the great toe ; (3) by the four 
grooves which it traverses. 

Tibialis Posticus. (Fig. 171.) Identify (1) by its origin from the tibia, fibula, and interos- 
seous membrane; (2) by the location between the two preceding flexor muscles; (3) by the 
insertion into the scaphoid bone and location of its tendon on the internal malleolus. 

Internal Annular Ugament. (Fi^. 170.^ Identify (1) bv the location at the inner side of 
the ankle and attachment to the tibia ana os calcis ; (2) by the posterior tibial nerve and 
vessels and three flexor tendons beneath the ligament. 

Posterior Tibial Nerve. Identify (1) by the location beneath the deep transverse fascia of 
the leg, with the posterior tibial nerve and vessels ; (2) by its derivation from the internal 
popliteal nerve. 

posterior Tibial Artery. Identify (1) by the location beneath the deep transverse fascia 
of the leg with the posterior tibial nerve ; (2) by its derivation from the popliteal artery. 



SUPERFICIAL GROUP OF MUSCLES. 

The Gastrocnemius (Fig. 169) has two heads connected by a fibrous arch. 
Origin of the Outer Head : (1) An impression upon the upper and posterior part 
of the outer surface of the external condyle; (2) posterior surface of the femur 
above the outer condyle. Origin of the Inner Head: (1) Impression on the 
posterior surface of the femur, above the internal condyle; (2) adauctor tubercle. 
Insertion: By the tendo Achillis, into the posterior surface of the os calcis, 
with the plantaris and the soleus. Action : Extension of the foot. Synergists : 
Soleus, plantaris, tibialis posticus, peroneus longus, peroneus brevis. Antagon- 
ists : Tibialis anticus and peroneus tertius. Nerve: Internal popliteal. Arteries : 
Inferior sural branches of the popliteal. 

The Plantaris (Fig. 171) is occasionally attached to the plantar fascia, hence 
its name. Origin: (1) Lower two-thirds of the external condylar ridge of the 
femur; (2) adjacent surface of the femur and the posterior ligament of the knee. 
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brevis. AnlagonisU: Tibialis anticus, j>eroneu8 tertius. Nerve: iDlernal pop- 
liteal. Arteries : Inferior, muscular, or sural branches of the popliteal. 

The Soleus. (Fig. 170.) Origin: (1) Middle lip of the oblique line of the 
tibia ; (2) inner border of the posterior surface of the tibia, extending from the 
lower end of the oblique line to a point below the middle of the tibia ; (3) the 
back of the head of the fibula ; (4) the upper third of the outer border of the 
posterior surface of the fibula ; (5) the external intermuscular septum. Inser- 
tion : Tendo Achillis. Action : Extension of the foot. Synergists : Gastroc- 
nemius, plantaris, tibialis posticus, peroneus longus, peroneus brevis. Antagon- 
ists : Tibialis anticus and peroneus tertius. Nei-ve : Internal popliteal, a branch 
of the great sciatic. Arteries: Inferior sural branches of the popliteal. The 
tibial and fibular origins of the soleus are connected by a fibrous arch. Under 
the soleus muscle the deep transverse fascia of the leg extends from the tibia 
to the fibula. Beneath this fascia are the posterior tibial vessels and nerve and 
the tibialis posticus, flexor longus digitorum, and flexor longus hallucis muscles. 

The tendo Achillis, a common tendon of insertion of the gastrocnemius, 

f>lantaris, and soleus, is about three-fourths of an inch broad, and inserted into the 
ower part of the posterior surface of the os calcis. A bursa intervenes between 
it and the upper part of the os calcis. The narrowest part of the tendon is on a 
level with the internal malleolus and is where tenotomy is performed. (Fig. 170.) 
Nerve-supply. The muscles of the superficial group derive their nerves from the 
internal popliteal. To dissect these nerves properly, elevate the internal popliteal 
on the left index finger and trace its several branches (which are now brought into 
view) to the muscles. Locate the popliteal artery on the floor of the popliteal 
space and trace certain of its branches to the superficial group of muscles. 

DEEP GROUP OF MUSCLES. 

Dissectioii. Detach the soleus from the tibia and fibula (Fig. 173), cut the tendo Achillis 
two inches above its insertion into the os calcis and turn the superficial group to one side. 
(Fig. 172.) Identify the deep transverse fascia as a thin fascial covering through which the 
posterior tibial nerve and vessels may be seen. Demonstrate the two heads of the tibialis 
posticus arising from tibia and fibula. Identify the origin of the flexor longus digitorum from 
the tibia, that of the flexor longus pollicis from the fibula. Trace muscular branches of 
nerves and vessels to their ending. Demonstrate relation of posterior tibial nerve and 
artery to each other. (Fig. 172.) 

Deep Transverse Fascia of the Leg. (Fig 172.) If the preceding dissection has 
been properly performed the deep fascia covering the deep group of muscles witli 
their vessels and nerves is now exposed. This fascia is thick above, where it 
covers the popliteus muscle and receives one of the aponeurotic insertions of the 
semimembranosus muscle ; below, where it covers the tendons, passing behind the 
malleoli of the tibia and fibula. In the middle third of the leg, the fascia is 
thin, and permits the posterior tibial nerve and vessels to be seen through it. 
The fascia is attached latterly to the tibia and iibula ; above to the tibia, fibula, 
and ligament of Winslow ; below, it blends with the internal lateral ligament. 

The Popliteus Muscle. (Fig. 172.) Origin: (1) Lower part of the external 
surface of the outer femoral condyle ; (2) posterior ligament of the knee-joint. 
Insertion : (1) Posterior surface of the tibia, above the oblique line ; (2) popliteal 
aponeurosis. The tendon of origin of this muscle passes beneath the external 
lateral ligament of the knee, and is surrounded by a synovial membrane. Action : 
A feeble flexor and internal rotator of the leg when the knee is flexed. Synergists : 
Biceps, semi tend! nosus, semimembranosus, sartorius. Antagonists: Quadriceps 
extensor femoris. Nerve: Internal popliteal. Artery: Popliteal. This muscle 
is covered by an expansion of the aponeurosis of the semimembranosus. The 
plantaris, popliteal vessels, and internal popliteal nerve cross the muscle. 

Flexor Longus Digitorum. (Fig. 172.) Origin: (1) Inner part of the posterior 
surface of the tibia, below the oblique line, extending to within three inches of 
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the ankle; (2) deep fascia of the leg; (3) intermuscular septum, between this muscle 
aud the tibialis posticus. InaertUm : Uiider sur&ce of the distal phalanx at each of 
the four outer toes. The tendon of the muscle passes in a compartment of the 
internal annular ligament, behind the tibialis posticus; in the sole of the foot, the 
muscle receives the muscular fibres of the accessorius and a tendinous slip from the 
flexor longus ballutns. The muscle divides into four t«ndons, about the middle of 
the foot, and each tendon passes through a slit in the corresponding tendon of the 
flexor brevis digitorum. The lumbrical muscles arise from the tendon of this 
muscle. Aelion : Flexion of the third phalanges of the four outer toes. Syner- 
giaU : Tendons of the flexor brevis digitorum. AntagoniaU : ^Extensor longus and 
extensor brevis digitorum. Nerve: Posterior tibial. Artery: Posterior tibial. 

nexoT Longns Hallncis. (Fig. 172.) Origin: (1) Lower two-thirds of the 
postero-intemal surface of the fibula; (2) intermuscular septa between this and the 
peronei muscles; (3) deep fascia and interosseous membrane. InserHona : (1) 
Under surface of the base of the distal phalanx of the great toe; (2) Flexor longns 
digitorum. Courae: The tendon of this muscle passes through the following 
grooves: (1) A groove on the posterior surface of the tibia; (2) a groove on the 
posterior surface of the astragalus; (3) a groove in the under surface of the susten- 
taculum tali; (4) a groove between the two sesamoid at the metatarsophalangeal 




articulation of the great toe. Under the internal annular ligament the tendon lies 
deeply buried in a special compartment lined by synovial membrane. (Fig. 171.) 
Achon: Flexion of the second phalanx of the great toe. Synergist: Flexor 
brevis hallucis. Antagoniats : The extensor proprius and extensor brevis balluoia. 
Neree: The posterior tibial. ArteriM : Posterior tibial and peroneal. 

Tibialis Posticna. (Figs. 172, 173.) Origin: (1) Interosseous membrane and 
adjacent surface of the tibia; (2) internal surface of the fibula; (3) deep fascia 
and intermuscular septa. Insertion: (1) Tuberosity of the scaphoid bone; (2) 
sustentaculum tali ana the under surfaces of all the tarsal bones except the astra* 
gains; (3) the bases of the second, third, and fourth metatarsals. Courae: In the 
lower third of the leg the muscle passes benpath the tendon of the flexor longus 
digitorum, enters a groove in the inner malleolus and passes in a synovial sheath 
to its insertion. AcUon: Extension of the foot. SjinergigtB : Peroneus longus, 
perone us brevis, gastrocnemius, jilantaris, solens. Aviagonists : Tibialis an ticus, 
peroneus tertins. Nerve: Posterior tibial, Arteri-a : Posterior tibial and peroneal. 

[Observe that the muscle that fioxes the great toe (the flexor longus hallucis) 
arises from the posterior surface of the bone on the opposite side of the leg, the 
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fibula; and the muscle that flexes the four outer toes (the flexor longus digitorum) 
arises from the posterior surface of the bone of the opposite side of the leg, the 
tibia. Hence, the tendons of these two muscles cross, a verification to be made 
in dissection of the sole of the foot] 

INTERNAL ANNULAR LIOABIENT. 

The Internal Annular Ligament (Fig. 1 7 1 ) is a very strong band of fibrous tissue 
extending from the internal malleolus to the os calcis. It converts three grooves 
into three canals for three tendons, and forms a neurovasal space for the posterior 
tibial nerve and vessels. The grooves are (1) on the posterior border of tne inter- 
nal malleolus, for the tendons of the tibialis posticus and flexor longus digitorum; 
(2) on the posterior part of the lower end of the tibia ; (3) on the posterior surface 
of the astragalus. The grooves on the tibia and astragalus are continuous, and 
transmit the tendon of the flexor longus hallucis. Each of the three grooves is 
lined by a separate synovial membrane. (Fig. 171.) The space for the nerve and 
vessels is midway between the os calcis and internal malleolus and superficial 
to the groove containing the flexor longus hallucis ; hence, to liberate this tendon 
it is necessary to turn the nerve and vessels aside. 

POSTERIOR TIBIAL NERVE. 

The Posterior Tibial Nerve (Fig. 172), a continuation of the internal popliteal, be- 
gins at the lower border of the popliteus muscle and ends midway between the in- 
ternal malleolus and os calcis in the internal and external plantar nerves. The nerve 
crosses the posterior tibial artery from within out, an inch and a half below the 
origin of the artery, and remains on the outer side of the same for the rest of its 
course. The nerve is covered by deep fascia and rests successively on (1) the 
tibialis posticus; (2) the flexor longus digitorum; (3) the tibia, in the lower part 
of its course, and lies parallel with the inner border of the tendo Achillis. 

Branches: (1) Muscular, to the tibialis posticus, flexor longus digitorum, flexor 
longus hallucis, and soleus; (2) articular (one or two), to the ankle-joint ; (3) cuta- 
neous (internal calcanean), to the skin and fascia of the heel and adjacent part of 
the sole; (4) the internal and external plantar, to the structures of the sole of the 
foot. 

POSTERIOR TIBIAL ARTERY. 

The Posterior Tibial Artery (Fig. 172) begins at the bifurcation of the popliteal, 
at the lower border of the popliteus muscle, and ends under the internal annular 
ligament, midway between the internal malleolus and the os calcis, in the internal 
and external plantar arteries. It is accompanied by the posterior tibial nerve and 
two venjB comites, which anastomose freely across the artery. The artery lies on 
the tibialis posticus, flexor longus digitorum, and lower part of the tibia. About 
an inch and a half below its origin, the artery is crossed from within out by the 
internal popliteal nerve. 

Branches : (1) Muscular, to tibialis posticus, flexor longus digitorum, and soleus; 
(2) cutaneous, to the skin of the inner part of the leg; (3) communicating (given 
oflf two inches above the internal malleolus), passes beneath the flexor longus 
hallucis and tendo Achillis, and anastomoses with the communicating branch of 
the peroneal; (4) malleolar, to the skin over the internal malleolus; (6) calcanean, 
to the soft parts on the inner side of the os calcis ; (6) internal and external 
plantar; (7) a nutrient, to the tibia, enters the nutrient foramen, at the lower end of 
the oblique line of the tibia, on a ridge separating the origin of the tibialis 
posticus from the flexor longus digitorum; (8) peroneal, the largest branch of the 
posterior tibial (given off one inch below the popliteus muscle); it passes close to 
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the fibula, to the lower part of the interosseous membrane, and is attended by 
two vense comites. 

Branches of the Peroneal Artery : (1) Nutrient to the fibula; (2) cutaneous, to 
the outer side of the leg; (3) external calcanean, to the outer surface of the os 
calcis; (4) posterior peroneal, to the external malleolus and the heel ; (5) anterior 
peroneal (passes through the lower part of the interosseous membrane), to the 
peroneus tertius and the inferior tibiofibular joint, anastomosing with the external 
plantar and anterior tibial arteries. 



CHAPTER XXVII. 



THE FIBULAR REGION. 



Diasectiaii and Identdflcatioii. Adduct and extend the foot to render the skin snd perunei 
tendons tense. Remote the integunient. (Fig. 148,) Cut longitudinally, through the fascise 
covering the peronei itjuacles in the upper two-thirds of ihe outer surface of the nbula. Find 
the peroneal, or external popliteal nerve on the neck of the fibula, dividing iuto (t) a recur- 
rent branch, to the knee; (2} the anterior tibial, to tbe mUHcles on the front of the leg; 
(3) (he musculocutaneouB, tu the peronei muscles and skin of the dorsum of the foot. Ttace 
tendons of the peronei muscles beneath the external annular ligament, posterior to the 
external malleolus. (Fig. 175.) Tbe superficial fascia coatains cutaneous oranches of the 
external popliteal nerve. The deep fascia is quite strong. 

Et1«mal HalleoluB. Identify (1) by the location, very prominent on the outer side of the 
ankle; (2) by continuity with the fibular shaft; (3) b^ the presence of tbe tendons of the 
peroneus iongus-and brevis, in the groove on the posterior bonier. (Fig. 174.) 

External Annniftr Ligament. Identify (1) by the location on the outer side of tbe ankle, 
extending from the posterior border of tbe external malleolus to the outer surface of the 
o8 calciB. (Fig. 174.) 

Feronens Longns and Brevis Hoscles. (Fig. 175.) Identify (H by the location on tbe 
outer surface of the fibula and origin chiefly therefrom ; (2) by the location of their tendons 
beneath the external annular ligament, posterior to the external malleolus. (Fig. 174.) 

Hnacnlocntaneons Nerve, (Fig. 166) Identify (1) by the location between the outer 
bead of the gastrocnemius and the tendon of the biceps ; (2) by the location on the neck of 
the fibula, in the substance of tbe peroneus longus muscle ; (3) by the distribution to the 
peronei muscles (longus and brevis), and the dorsum of the foot. 

Peroneal Artery. (Fig. 172.) Identify (1) by the location near the fibula and dielribation 
to the peronei muscles; (2) by the derivation from the posterior tibial artery (largest branch). 
Head of Fibula. Identify (1) by tbe location below the knee and on the outer side of the leg; 
(2) by the continuity with the shaft of the fibula ; (3) by insertion of the tendon of the biceps. 
The Head of the Flhnla is joined to tbe shaft of the bone, by the neck. The posterior 
part of the head (pointed) is called the styloid process ; into the styloid is inserted the 
short external lateral ligament, morphologically, 
Fia, 174. the divorced tendon of the peroneus longus. 

The posterior surface gives attachment to the 
soleus; the outer, to the peroneus longus; the an- 
terior, to the extensor longus digitorum ; the in- 
ternal articulates, with the outer tuberosity of the 
tibia, and gives attachment to the capsule of the 
superior tibiofibular joint. Behind tbe head of 
the fibula is tbe external popliteal nerve, which 
a little lower crosses the neck of the bone and 
divides into Ibe recurrent articular, anterior 
tibial, and musculocutaneons. 

The External H&lleoliu is the lower end of 
the fibula. (Fig. 174.) The upper part of the 
malleolus is the base ; the lowest part, the apex. 
To the apex is attached tbe middle band of the 
external lateral ligament of the ankle. The outer 
surface of tbe malleolus is subcutaneous. The 
inner surface above and in front articulates with 
the astragalus. Below and behind, this surface 
forms the digital fossa, int« which is inserted 
the posterior band of the external lateral liga- 
ment and the transverse inferior tibiofibular liga- 
ment ; the anterior border of the malleolus gives 
attachment to the anterior band of the external 
irllgamcntarihe ankle stid the lateral ligament of the ankle. The posterior bor- 
srilildsUy dlaiended ijnovlal membimne of the luii- der is grooved for passage of the tendons of the 
ilona whlcb It conflnes. (GiRBtsH sflcr Thtit.) peroneus longus and brevis muscles. 
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EXTERNAL ANNULAR LIOABIENT. 

The External Annular Ligament (Figs. 174, 175) extends from the posterior 
border of the outer malleolus to the outer surface of the os calcis and peroneal 
tubercle. Beneath this ligament pass the tendons of the peroneus longus and 
brevis muscles in a synovial sheath. The external saphenous nerve and vein, 
embedded in the superficial fascia, lie on the ligament. (Fig. 139.) 



PERONEI MUSCLES— LONGUS AND BREVIS. 

The Peroneus Longus Muscle. (Fig. 175.) Location: Outer side of the leg 
and sole of the foot. Origin : (1) Outer surface of the upper two-thirds of the 
fibula; (2) head of the fibula; (3) outer tuberosity of the tibia; (4) deep fascia of 
the leg. Insertion : (1) Plantar base of the first metatarsal bone ; (2) internal 
cuneiform bone. Course: (1) Behind the outer malleolus and beneath the ex- 
ternal annular ligament in a synovial sheath with the peroneus brevis; (2) outer 
surface of the os calcis, below the peroneus brevis, in a special synovial sheath; 
(3) in an osseo-aponeurotic canal on the under surface of the cuboid bone; (4) 
across the bottom of the foot to its insertion into the plantar base of the first 
metatarsal. Action : Fxtends the foot. Synergists : Peroneus brevis, tibialis 
posticus, gastrocnemius, plautaris, soleus, and tendo Achillis. Antagonists: 
Peroneus tertius and tibialis anticus. Nerve: Musculocutaneous, a branch of 
the external popliteal. Artery: Peroneal branch of the posterior tibial. The 
plantar stage of this muscle will be studied in the dissection of the sole of the 
foot. (Figs. 178, 179.) 

The Peroneus Brevis. (Fig. 175.) Location: Outer side of the leg. Origin: 
(1) Outer surface of the fibula, lower two-thirds; (2) deep fascia. Insertion: 
Dorsal base of the fifth metatarsal. Course : (1) Behind the outer malleolus with 
the peroneus longus; (2) above the peroneus longus, in a special synovial sheath, 
on the outer surface of the os calcis. Action : Extends the foot. Synergists : 
Peroneus longus, tibialis posticus, gastrocnemius, soleus, plantaris, and tendo 
Achillis. Antagonists : Peroneus tertius and tibialis anticus. Nerve : Musculo- 
cutaneous. Artery : Peroneal branch of the posterior tibial. 

MUSGULOGUTANEOUS NERVE. (Figs. 160, 166.) 

The Musculocutaneous Nerve (serial course). This nerve consists .of fibres 
from the fourth and fifth lumbar and the first sacral, which leave the pelvis as a 
part of the great sciatic nerve. In the popliteal space these fibres depart from the 
great sciatic nerve with the external popliteal, passing along the inner margin of 
the biceps tendon ; between the biceps and the outer head of the gastrocnemius; 
also behind the head and across the neck of the fibula; and, lastly, between the 
fibula and peroneus longus, where they leave to form the musculocutaneous nerve 
proper. 

The musculocutaneous nerve proper begins on the neck of the fibula as a 
branch of the external popliteal. It passes through the peroneus longus muscle 
and gains its way between the peroneus longus and the extensor longus digitorum. 
It supplies the peroneus longus and brevis and ends in internal and external 
cutaneous branches, which, piercing the deep fascia in the middle third of the 
leg, become cutaneous and supply the dorsum of the foot, communicatinor with the 
internal and external saphenous and anterior tibial nerves. (Fig. 140 ) 

The Peroneal Artery (the largest branch of the posterior tibial) is given off 
one inch below the popliteus muscle. (Fig. 172.) Its course is downward close 
to the bone, as far as the lower limit of the interosseous membrane. Here the 
artery gives off the anterior peroneal and passes downward across the tibiofibular 
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juiiit aud eucia m :i network about the os calcls and outer malleuliis. Branch* 

(1) Muscular, to the soleus, peronei, tibialis posticus, and flexor longus halluci 

(2) nutrient, to the fibula; (3) communicatiug to the poHterior tibial; (4) cuts 
neons, to the outer side of the leg; (5) exterual calcaneal), to tlie outer surface 4 
the OS caloia; (6) posterior peroneal, to the outer side of the os calcis. 




CHAPTER XXVIII. 



THE SOLE OF THE FOOT. 



Dissectioii and Identiflcatioii. Hastily read the whole chapter on this subject, and care- 
fully study the illustrations showing the successive strata as revealed by dissection. Make 
skin incisions as in Fig. 155. Remove the integument with a very sharp scalpel. Study 
distribution of cutaneous nerves in Fig. 142. 

The Integument of the plantar surface of the foot, like that of the palm of the hand, is 
wanting in free mobility, a peculiarity due to the presence of fibrous processes extending 
from the deep fascia to the skin. 

The Superficial Fascia of both the sole and palm contains granular fat, and is thickest 
over the heel. 

The Cutaneous Nerves are derived from the long and short saphenous, internal and external 
plantar, and internal calcanean nerves. The blood-supply is from the plantar arteries. 

The Deep Fascia (Fig. 176) of the sole of the foot (called the plantar) is dense, strong, 
and homologous to the palmar fascia. It is divided into three parts, central, outer, and inner, 
but these are not entirely separate. Each division corresponds to a muscle: the central, to 
the flexor brevis digitorum ; the outer, to the abductor minimi digiti ; the inner, to the 
abductor haliucis. 

The Central Part (Fig. 176) of the plantar fascia is thick, strong and triangular, and 
extends from the under surface of the os calcis to the heads of the metatarsal bones, where 
it divides into slips for the toes. The slips are united imperfectly by transverse fibres, and 
are continued forward along the plantar surfaces of the toes as fibrous sheaths for the flexor 
tendons. Each sheath is lined by synovial membrane, which is reflected onto the tendon. 

The Outer Part (Fig. 176) of the plantar fascia covers the abductor minimi digiti muscle, 
IS continuous with the dorsal fascia or the foot externally, and blends with the central part 
internally. Origin : (1) Lesser tubercle of the os calcis ; (2) external annular ligament. 
Insertion : (1) Base of first phalanx of the fifth toe; (2) deep fascia of the instep. 

The Inner Part (Fig. 176) of the plantar fascia is thin, invests the abductor haliucis, and 
is continuous internally with the dorsal fascia of the foot. It blends with the central part. 
Origin: (1) Under surface of the os calcis; (2) internal annular ligament. Insertion: (1) 
Base of the first phalanx of the great toe; (2) deep fascia of the instep. 



Table of Structures in Sole op Foot Accordin(j to Layers. 
1. Skin and fasciae. (Fig. 176) . . 



1. Integument. 

2. Superficial fascia. 

3. Plantar fascia. 



o 



6. 



/. 



I Abductor haliucis. 
First layer of muscles. (Fig. 176) . < Flexor brevis digitorum. 

I Abductor minimi digiti. 

(Internal plantar nerve. 
Internal plantar vessels. 
External plantar nerve. 
External plantar vessels. 



3. Neurovasal layer. (Fig. 177) 



4. Second layer of muscles. 



5. Third layer of muscles. 



I Flexor accessorius muscle. 

(V\ 177^ ' ^^^^ lumbrical muscles, 
^rig. 1//; j Y\^xoT longus digitorum. 

[ Flexor longus haliucis. 

Flexor brevis haliucis. 
/p , ygv • Adductor obliquus haliucis. 
^ ^* ^ I Adductor tranaversus haliucis. 

Flexor brevis minimi digiti. 



Fourth layer of muscles. (Figs. 180, | Plantar interossei (three). 
181) I Dorsal interossei (four). 



Layer of tendons and ligaments. 
(Fig. 182) 



Tendon of peroneus longus. 
Tendon of tibialis posticus. 
Long calcaneo-cuboid ligament. 
Short calcaneo-cuboid ligament. 
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FIRST LAYER OF MUSCLES. 



The Abductor HaJlucis. (Fig. 176.) Origin: (1) Under aurfaoe of iheiis i^loi 
and Its inntdr tuberosity ; (2) inner part of the plantar fascia ; (3) iiilernu 
intermuscular septum; (4) internal annnlar ligament; (5} tuberosity of tl 
scaphoid bone and tendon of tibialis posticUK. Iiisertioii : Base of the undi 
surface of the first phalanx of the great toe. Action: Abduction of the ^ 
toe, Sj/nergifilM : None. Anlagonisle: Adductor hallocis. Nerve: Internal 
plantar. Arteri/ : Internal plantar, a branch of the posterior tibial. 




The ptslJtur nixult 



The Rexor Brevia Digitorum. Origin: {!) Inner tuberosity of the on calcta^ 
(2) central part of the plantar fascia; (3) internal and external internmscutai 
^j)ta of till' plantar faitcia. Insertion: Sides of the middle phalanges of the fouH 
outer toes. Aviion: Flexion of the second pbalauges of the toes, Stfnergiiita ^ 
Tendons of (he flexor longns digitorum. Antagoniais : Extensor brevis ana 
extensor longiis digitorum. Nerve: luternal plantar. Arlcriffi ; Plantar. 

The Abdactor Minimi Digiti. Origin: (1) Under surface and lesser tul»erosityJ 
of the OS calcis; (2) outer part of the plautar fascia; (3) external intermuscular 
septum of the plantar fascia. Snaerlion : Under surface of the ba,se of the first 
phalanx of the little toe. Sgntrgisls: None. Anlngoniitt : Third plantar Juter- 
s muscle. Nerve: External plan lar. Artery: External plantar. ~ 
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LATER or NERVES AND VESSELS. 

Tbe Neurovasal Befion consists of the plantar vessels and uerves, and is exposed 
on turDiDg aside the three musoles vf the first layer. The plantar nerves begin 
at the bifurcation of the posterior tibial, between the os calcis and internal 
malleolus, beneath the internal annular ligament. The plantar arteries begin in 
a similar manner and place, at the bifurcation of the posterior tibial. (Fig. 177). 

The Internal Plantar Nerve (Fig. 177] begins beneath the internal annular liga- 
ment, at the bifurcation of tbe pnstcrior tibial. It lies between the first and second 
layers of muscles of the sole of the foot. It accompanies the internal plantar 
artery, and has the following branches : (1) Articular, to tarsal, metatarsal, and 




phalangeal articulations ; (2) cutaneous, to the heel ; (3) digital, to the inner 
three and a half toes; (4) muscular, to the abductor hallucis, flexor brevis hal- 
lucis, flexor brevis digitorum, and the innermost part of the lumhrical muscles. 
The distribution of the internal plantar nerve resembles that of the median in 
the hand. (See (Jray.) 

Tlie External Plantax Henre (Fig. 177) begins at the bifurcation of the poste- 
rior tibial. It accompanies the external plantar artery, and is similar in distri- 
bution to the ulnar In the hand. It supplies a larger number of muscles than the 
internal plantar. Branches: (l)To theinterosscl; (2) to the two lumbricalson the 
outer side; (3) to the abductor hallucis; (4) to the transversus pedis; (5) to the 
flexor at.'cessorins; (6) to the abductor minimi digiti. This nerve has a cutaneous 
distribution to one and a half toes on the fibula side of the foot. 



'^mov. 



The Internal Plantar Artery (Fig. 178) begins with ihe external plantar, at t 
bifurcation of the posterior tibial, beneath the internal annular ligament, betwei 
the internal malleolus and the os calcia, and is accompanied by the internal 
plantar nerve. 

The External Plantar Artery (Fig. 178) is larger than the internal. It orossefl 
the sole of the foot oblicjuely to the head of the metatarsal bone of the littlfr| 
toe, where it turns abruptly inward and forward to a space between the first and^ 
second metatarsal hones, and anastomoses with the communicating branches o 
the dorsalis pedis, to form the plantar arch. 

SECOND LAYER OF MUSCLES, 




Tbe plBiiUT srlerln. ricep '1 




MUMtlei in tbc 



The Plantar Arch is a continuation of the external plantar artery, and is tormi 
by the external plantar and dorsalis pedis. It lies on the interossei muscles, 
sends off digital branches to three and a half outer toes. At the clefts of 
toes these send off perforating branches, which jtass through tlie interosaeoi 
spaces, and communicate with the metatarsal artery, on the dorsum of the iooX 
(The external plantar artery is accompanied by the deep branch of tlie external 
plantar nerve and veate comites. The digital branches to the three and a half 
toes are homologous to branches of the superficial palmar arch of the hand. The 
blood-supply for the great toe and adjacent half of the second toe (dorsal surface) 
comes from the dorsalis jiedJs, through two arteries which are homologona to thf 
iirteria princep^ |Miliicis and radialis indicis in the hand.) [See Gerrish's .^ni 

The Flexor Accessorius Muscle. Orit/in: (1) Inner surface of the db call 
below the g-roove for the flexor longus hallucis; (2) the os calcis, in front of 



J 
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outer tuberosity; (3) ihe long plantar ligament. Insertion: Upper surface and 
outer border of tbe flexor lougus digitorum. Adian : Flexion of the last pha- 
langes of the four outer toes. Synergist: Flexor longus digitorum. Antagonists: 
Extensor longus and extensor brevis digitorum. Nerve: External plantar. 
Artery : External plantar. 

The Fonr Lnmbrical Hnsdes. (Fig. 177.) Origin: The first arises from the 
inner border of the inner tendon of the flexor longus digitorum; (2) the other 
three, from the adjoining surfaces of the first, second, thira, and fourth tendons 
of the flexor longus digitorum. Insertion : Inner border of the tendons of the 
extensor longus digitorum. Adion: (1) Flexion of the metatarsophalangeal 
joints; (2) extension of the first and second phalangeal joints. Synergists: Flexor 
longus and flexor brevis digitorum and interossei muscles. Antagonisis: Exten- 
sor loogus and extensor brevis digitorum. Nerve : The inner one, by the internal 
plantar; the three external ones, by the external plantar. Arteries: Plantar. 



THIRD LATER OF MUSOLES. (Fig. 179.) 

Tta.lto. 




iDUiosaei dorwlea of the rlfht tbot The lincf j- la that from which BbJnctlon la made. IOkrhuh alter Testdt.) 

The Flexors, Lonfrns Digitorum, and Iiongus HaUncU have been described in the dis- 
section of the deep muscles of the hack of the leg, page 320. The four tendons of 
the flexor longus digitorum perforate the four corresponding tendons of the flexor 
brevis digitorum; the tendon of the flexor longus ballucis gives a slip to the 
flexor longus digitorum, and lies between the two heads of the flexor brevis 
ballucis in a groove, between two sesamoid bones, at the metatarsophalangeal 
articulation; it is inserted into the base of the last phalanx of the great toe. 

The Flexor Brevis HaUncis. (Fig. 179.) Origin: (1) Plantar ligament and 
continuation of the tendon of the tibialis posticus; (2) under surface of the cuboid 
bone. Insertion : Inner and outer border of the base of the first phalanx of 
the great toe. Synergist: Flexor longus ballucis. Antagonists: The extensor 
longus and extensor brevie hallucis. Nerve: Internal plantar. Arteries; In- 
ternal and external plantar. 
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The Addnctor Obliqnus Hallncis. (Fig. 179.) Origin : (1) Sheath of the peroneus 
loDgas, formed bj the long plantar ligament (Fig. 182); (2) bases of ihe Becood, 
thira, aod fourth metatarsal bones. Insertion : Base of the first phalanx of the 
great toe. Action: Adduction of the great toe. Synergist: Transversus pedis 
(obliquus transversus halluois). Anlagoniat : Abductor hallucis. Nerve : £x- 
ternal plantar. Artery : External plantar. 

The Addnctor Transveisns Hallucis. Origin : (1) Plantar ligameotB of the three 
outer metatarsophalangeal joints; (2) deep transverse metatarsal ligament. In- 
sertion : Base of the first phalanx of the great toe. Action : Adduction of the 
great toe. Synergist: Adductor obliquus hallucis. Antagonid! Abductor hallucis. 
i!ferve: External plantar. Arteries: Plantar. 




Interoesel planUreior the ligbtfoot. The Uneii li ibnl to which addacUoD It made. (GBKBiMBfter Testut.) 

The Flexor Brevis Minimi Digiti. Origin: (1) Base of the fifth metatarsal 
bone; (2) sheath of the tendon of the peroneus longus. Insertion: Base of the 
first phalanx of the little toe and fifth metatarsal. Action: Flexion of the little 
toe. Synergists : Flexor longus digitorum, flexor brevis digitorum and interossei. 
Antagonist: Extensor longus digitorum. Nerve: External plantar. Artery: 
External plantar. 



FOnBTH LATER OF HUSGLES. (Figs. 180, 181.) 

The Interossei MnscIeB, named from their position between the metatarsal bones, 
are, like those of the hand, seveti in number — three plantar and four dorsal. The 
plantar are small, fusiform bundles ; the dorsal are bipenniform. The interossei of 
the foot differ from those of the hand in that they adduct and abduct with respect 
to the longitudinal axis through the line of the second toe; whereas in the hand 
this axis passes through the middle finger. (Figs. 180, 181.) 

Plantar Interossei (interossei plantares). Origin : (1) Inner and lower sur&ices 
of the three outer metatarsal bones ; (2) adjacent part of the sheath of the 
peroneus longus tendon. Insertion : loner side of the bases of the first phalanges 
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of the three outer toes and inner border of the expansions of the long extensor 
tendons on the back of the first phalanges of the same toeg. 

The Dorsal InteroSBei (interoesei dorsales) arise from the adjacent surfaces of the 
metatarsal bones. The first differs in its internal head, which arises from 
the base only of the first metatarsal bone and the adjacent outer surface of the 
internal cuneiform bone. Insertion: (1) Inner side of the base of the first 

fihalanx of the second toe; (2) inner edge of the aponeurosis of the extensor 
ongua digitorum tendon, back of the first phalanx. The second, third, and 
fourth are inserted respectively into (a) the outer side of the bases of the first 
phalanges of the second, third, and fourth toes ; (b) the outer border of the extensor 
tendon, on the back (^ the same phalanges. Action : Interossei, acting with the 
lumbricalee, produce flexion of (1) the metatarsophalangeal articulation of the 
four outer toes ; (2) extension of the second and third phalanges. Synergists: 
Lumbricales. Special action of the plantar interossei, adduction of the three 
outer toes; special action of the dorsal interossei, abduction of the second, third, 
and fourth toes. Nerve : External plantar. Arteries : Plantar. 

LAYER OF TENDONS AND UOAMENTS. (Fig. 182.) 
Fio. im. 



The planur llgtunenu. (tiEKViBU •llerTuTuT.) 

Tendon of Tibialis Postlcna. (Fig. 182.) Insertion : (1) Tuberosity of the 
scaphoid bone; (2) iibrous slips to every bone of the tarsus except the astragalus, 
and also the bases of the second, third, and fourth metatarsal bones. A sesamoid 
bone is in Ibis tendon under the head of the astragalus. 

The Tendon of the PeroneoB Longns passes through a groove in the under surface 
of the cuboid bone, thence, through an osseo- aponeurotic canal, to the base of the 
metatarsal bone of the great toe and the internal cuneiform bone, into both of 
which it is inserted. The osseo-aponeurotic canal is lined bv a synovial mem- 
brane. (Fig. 182) 

The Long Calcaneo-cnboid Ligament (long plantar) is attached posteriorly to the 
under surface of the calcaneum (os calcis). Most of its fibres pass directly for- 



334 



A MANUAL OF DISSECTION. 



ward and are fixed to the outer two-thirds of the oblique ridge, behind the pero- 
neal groove on the cuboid, while some pass further forward and inward, expand- 
ing into a broad layer, and are inserted into the bases of the second, third, fourth, 
and inner half of the fifth metatarsals. This anterior expanded portion com- 

f)letes the canal of the peroneus longus tendon. From the under surface of the 
igament arise the adductor obliquus hallucis and the flexor brevis minimi digiti 
muscles. 

The Short Calcaneo-cuboid Ligament (short plantar) is attached to the rounded 
eminence of the upper surface of the calcaneum, to the bone in front of it, and to 
the inferior surface of the cuboid, behind the oblique ridge. (Fig. 182.) 

Table op Muscles op the Lower Extremity. 



yame. 

Psoas magnus 
(m. psoas 
major). 



Psoas parvus 
(may be ab- 
sent) ( m. 
psoas minor. ) 

Iliacus (m. 
iliacus). 



Tensor fasciie 
femoris (m. 
tensor fasciie 
latse). 



Sartorius (m. 
sartorius). 



Eectus femoris 
(m. rectus 
femoris). 

Vastus extemus 
(m. vastus 
lateralis). 



Origin, 

1. Front of bases and 
lower borders of 
transverse processes 
of lumbar vertebrae 
by five slips. 2. 
Sides of bodies and 
intervertebral disks 
of twelfth dorsal and 
all the lumbar ver- 
tebrae. 

Sides of bodies of the 
twelfth dorsal and 
first lumbar verte- 
brae and their inter- 
vertebral disk . 

1. Upper two-thirds of 
iliac fossa. 2. In- 
ner margin of iliac 
crest. 3. Ilio- 
lumbar ligament 
and base of sacrum. 

4. Anterior superior 
and anterior infe- 
rior spines of ilium 
and notch between. 

5. Capsule of hip. 
1. Anterior part of 

outer lip of iliac 
crest 2. Outer sur- 
face of anterior supe- 
rior spinous process 
of ilium. 3. Gluteal 
fascia. 
Anterior superior 
spine of ilium and 
upper one-third of 
notch below. 



1. Anterior inferior 
iliac spine. 2. 
Groove above ace- 
tabulum. 

1. Upper one-half of 
anterior intertro- 
chanteric line. 2. 
Anterior and infe- 
rior borders of root 
of great trochanter. 
3. Anterior lip of 
gluteal ridge. 4. 
Upper one-half of 
outer lip of linea 
aspera. 



Insertion. 

I.«sser trochanter of 
femur, after having 
received nearly all 
the fibres of the 
iliacus muscle. 



Nerve, 

Anterior 
branches of 
second and 
third lumbar 
nerves. 



Iliopectineal eminence Anterior branch 
and iliac fascia. of first lumbar 



nerve. 



1. Outer side of tendon Anterior 



of psoas magnus. 
2. Shaft of femur, 
below and in front 
of lesser trochanter. 



branches of 
second and 
thinl lumbar 
nerves 
through the 
anterior 
crural. 



Between two layers of Superior 
fascia lata, in upper gluteal, 
one-third of outer 
surface of thigh. 



Upper part of inner 


Anterior 


surface of shaft of 


crural. 


tibia by aponeurosis 




which covers inser- 




tion of semilendino- 




Rus and gracilis. 




Tubercle of tibia 


Anterior 


through ligamentum 


crural. 


patella with vasti. 




Outer border of 


Anterior 


patella. 


crural. 



Blood^aupply, 

1. Iliolambar 
branch of in- 
ternal iliac 
2. Lumbar 
branches of 
aorta. 



Lumbar 
branches of 
abdominal 
aorta. 

Iliolumbar 
branch of in 
temal iliac. 



Superior 
gluteal and 
external cir- 
cumflex. 



Femoral. 



Femoral. 



Femora], 
through ex- 
ternal cir- 
cumflex. 
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Name. 

Vastus internas 
(m. vastus 
medialis). 



Crureus (m. 
vastDs inter- 
medius). 



Subcrureus (m. 

articolaris 

genu). 
Gracilis (m. 

gracilis). 



Pectineus (m. 
pectinens). 

Adductor 
longus (m. 
adductor 
loDgus). 

Adductor 
brevis (m. 
adductor 
brevis). 

Adductor 
magnus (m. 
adductor 
magnos). 



Gluteus maxi- 
mus (m. 
glutieus 
maximus). 



Gluteus medius 
(m. glutfeus 
medius). 



Gluteus mini- 
mus (m. 
glutsBUs mini- 
mus). 



Origin. 

1. Lower one-half of 
anterior intertro- 
chanteric line. 2. 
Spiral line. 3. In- 
ner lip of linea 
aspera. 4. Upper 
part of supracondy- 
lar line. 5. Tendon 
of adductor magnus. 
6. internal inter- 
muscular septum. 

1. Front and outer 
part of upper two- 
thirds of shaft of 
femur. 2. Lower 
part of external in- 
termuscular septum. 

Anterior surface of 
lower part of shaft 
of femur. 

1. Lower one-half of 
margin of symphy- 
sis. 2. Anterior 
one-half of pubic 
arch. 

1. Iliopectineal line. 
2. Pectineal fascia. 

Front of os pubis be- 
low pubic crest. 



1. Outer surface of 
body and descending 
ramus of pubic bone, 
between gracilis and 
obturator extemus. 

1. Descending ramus 
of pubic bone. 2. 
Ramus of ischium. 



Inaertion. Nerve. 

Inner border of patella Anterior 
and quadriceps ex- crural, 
tensor tendon. 



Blood'gupply. 
Femoral. 



Aponeurosis forming Anterior 
deep part of quad- crural, 
riceps femoris. 



Upper part of capsular Anterior 
ligament of knee. crural. 

Upper part of inner Obturator. 

surface of shaft of 

tibia below tuber- 
osity and beneath 

sartorius. 
Line leading from 

lesser trochanter to 

linea aspera. 
Linea aspera between Obturator. 

vastus intemus and 

adductor magnus. 



Femoral. 



Anterior crural 
and accessory 
obturator. 



Line leading from 
lesser trochanter 
linea aspera. 



Obturator. 



to 



coccyx, 
rosis of 
spinse. 



1. Superior curved 
line of ilium. 2. 
Iliac crest behind 
superior curved line. 
3. Posterior surface 
of lower part of 
sacrum. 4. Side of 

5. Aponeu- 
erector 

6. Great 
sacrosciatic liga- 
ment. 7. Fascia 
covering gluteus 
medius. 

1. Outer surface of 
ilium, between supe- 
rior and middle 
curved line«. 2. 
Outer lip of iliac 
crest, between supe- 
rior and middle 
curved lines. 3. 
Gluteal aponeurosis. 

1. Outer surface of 
ilium, between mid- 
dle and inferior 
curved lines. 2. 
Margin of greater 
sacrosciatic notch. 



1 . Line leading from Obturator and 

greater trochanter to great sciatic 

linea aspera internal 

to gluteus maximus. 

2. Linea aspera and 

internal condylar 

ridge ; adductor tu- 
bercle of femur. 
1. Fascia lata on outer Inferiorgluteal. 

side of thigh. 2. 

Line leading from 

greater trochanter to 

linea aspera. 



Femoral. 



Obturator and 
femoral. 



Femoral and 
obturator. 

Obturator ; per- 
forating 
branches of 
profunda 
femoris. 

Obturator ; per- 
forating 
branches of 
profunda 
femoris. 

Femoral ; per- 
forating 
branches of 
profunda 
femoris. 



Superior and in- 
ferior gluteal. 



Oblique line of greater Superior 
trochanter. gluteal. 



Superior 
gluteal. 



Anterior border of Superior 
greater trochanter. gluteal. 



Superior 
gluteal ; 
external 
circumflex. 
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NarM. 

Pyriformis (m. 
pyriformis). 



Obturator in- 
temus (m. 
obturator in- 
tern us). 



Gemellus supe- 
rior f m. 
gemellus 
superior). 

Gemellus infe- 
rior (m. 
^melius 
inferior). 

Quadratus 
femoris (m. 
quadratus 
femoris). 

Obturator ex- 
ternus (m. 
obturator 
extemus). 

Biceps (m. bi- 
ceps femoris ; 
caput 
longum ; 
caput breve). 



Semitendinosus 
(m. semi- 
tendinosus). 



Semimem- 
branosus (m. 
semimem- 
branosus). 



Tibialis anticus 
(m. tibialis 
anterior). 



Extensor pro- 
prius hallucis 
(m. extensor 
hallucis 
longus). 



Origin, 

1. Front of sacrum by 
three digitations be- 
tween first, second, 
third, and fourth 
anterior sacral fora- 
mina. 2. Margin of 
great sacrosciatic 
foramen. 

1. Inner surface of 
anterior and external 
wall of pelvis. 2. 
Obturator mem- 
brane. 8. Arch of 
obturator canal. 

Outer surface of ischial 
spine. 



Upper part of ischial 
tuberosity. 



Insertion. 

Upper border of great 
trochanter. 



Nerve. Blood'Supply, 

First and second Sciatic, 
sacral nerves. 



Forepart of inner sur- 
face of greater tro- 
chanter. 



With obturator in- 
tern us into inner 
surface of greater 
trochanter. 

Inner surface of greater 
trochanter with ob- 
turator intemus- 



Fifth lumbar, Sciatic, 
first and sec- 
ond sacral. 



Fifth lumbar, 
first and sec- 
ond sacral. 



Sciatic and ex- 
ternal cir- 
cumflex. 



LaAt lumbar and Sciatic and 
first sacral. external 

circumflex. 



External lip of ischial Linea quadrata of Lastlumbarand Sciatic and 
tuberosity. femur. first sacral. internal 

circumflex. 



1. Margin of obtura- 
tor. 2. Obturator 
membrane. 3. Arch 
of obturator canal. 

1. Lower and inner 
impression on back 
of tuberositv of 
ischium and greater 
sacrosciatic liga- 
ment. 2. Outer lip 
of linea aspera. 3. 
External condylar 
ridge. 4. External 
intermuscular sep- 
tum. 

1. Lower and inner 
impression of ischial 
tuberosity with long 
head of biceps. 3. 
Deep fascia. 

Upper and outer im- 
pression on back of 
ischial tuberosity. 



Digital fossa of femur. Obturator. 



1. Outer side of head Great sciatic — 

of fibula. 2. Lateral a nerve for 

surface of external each head, 
tuberosity of tibia. 



Obturator and 
femoral. 



Perforating 
branches of 
profunda 
femoris. 



Upper part of inner Great sciatic, 
surface of shaft of 
tibia. 



1. Outer tuberosity 
and upper two-thirds 
of external surface 
of shaft of tibia. 2. 
Interosseous mem- 
brane and investing 
deep fascia. 3. Ad- 
jacent intermuscular 
septum. 

1. Middle two-fourths 
of anterior surface 
of fibula. 2. Inter- 
osseous membrane. 



1. Groove on inner 
and back part of 
inner tuberosity of 
tibia beneath inter- 
nal lateral ligament. 
2. Outer condyle of 
femur, forming a 
part of Winslow*s 
ligament. 3. Ob- 
lique line of tibia. 
4. Internal lateral 
ligament of knee. 

Inner and under sur- 
face of internal 
cuneiform bone. 2. 
Base of first meta- 
tarsal bone. 



Great sciatic. 



Perforating 
branches of 
profunda 
femoris. 

Perforating 
branches of 
profunda 
femoris. 



Anterior tibial. 



Anterior tibial 
artery. 



Base of last (second) Anterior tibial, 
phalanx of great toe. 



Anterior tibial 
arterv. 
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Name, 

Extensor long^s 
digitorum 
(m. extensor 
digitorum 
longos). 



Peroneus 
tertius (m. 
perouaeos 
tertius). 



Gastrocnemius 
(m. gastroc- 
nemius: caput 
laterale; ca- 
put mediale). 



Soleus (m. 
soleus: arcus 
tendineus 
musculi 
solei). 



Plantaris (m. 
plantaris). 



Popliteus (m. 
popliteus). 



Flexor longus 
hallucis (m. 
flexor hallu- 
cis longus). 



Flexor longus 
digitorum 
(m flexor 
aig^torum 
longus). 

Tibialis posticus 
(m. tibialis 
posterior). 



Peroneus longus 
(m. peronseus 
longus). 



Peroneus brevis 
(m. peronseus 
brevis). 



Origin, 

1. Outer tuberosity of 
tibia. 2. Upper 
three-fourths of an- 
terior surface of 
fibula. 3. Interos- 
seous membrane. 4. 
Deep fascia and 
intermuscular septa. 

1. Lower one-fourth of 
anterior surface of 
fibula. 2. Interos- 
seous membrane. 3. 
Deep fascia and in- 
termuscular septa. 

1. Depression on upper 
and back of inner 
condyle. 2. Impres- 
sion on outer side of 
external condyle and 
posterior surface of 
femur above con- 
dyle. 

1. Back of head of 
fibula. 2. Upper 
one-third of poste- 
rior surface of shaft 
of fibula. 3. Ob- 
lique line of tibia 
and middle one- 
third of internal 
border. 

Lower part of external 
supracondylar ridge. 
2. Ligament of 
Winslow. 

1. Depression on outer 
side of external con 
dyle of femur. 2. 
Posterior ligament 
of knee. 



L Lower two-thirds of 
posterior surface of 
fibula. 2. Interos- 
seous membrane. 3. 
Intermuscular septa 
and fascia covering 
tibialis posticus. 

1. Posterior surface of 
shaft of tibia below 
oblique line. 2. 
Fascia of tibialis 
posticus. 

1. Interosseous mem- 
brane. 2. Outer 
part of posterior 
surface of shaft of 
tibia. 3. Upper 
two thirds of inter- 
nal surface of fibula. 
4. Deep transverse 
fascia and intermus- 
cular septa. 

1. Head and upper 
two-thirds of outer 
surface of fibula. 2. 
Deep fascia and in- 
termuscular septa. 

1. Lower two-thirds of 
external surface of 
fibula. 2. Inter- 
muscular septa. 



Insertion, Nerve, 

Second and third pha- Anterior tibial. 

langes of four lesser 

toes. The tendons 

of the second, third, 

and fourth toes are 

joined by tendons 

of the extensor 

brevis digitorum. 
Dorsal surface of base Anterior tibial. 

of fifth metatarsal 

bone. 



Blood-supply. 

Anterior tibial 
artery. 



Anterior tibial 
artery. 



Unites with soleus, 
forming tendo 
AchilUs, which is 
inserted into the 
posterior surface of 
OS calcis. 



Joins gastrocnemius, 
to form the tendo 
Achillis. 



Internal 
popliteal. 



Popliteal 
artery. 



Internal 
popliteal and 
posterior 
tibial. 



Popliteal 
artery. 



Posterior surface of os Internal 



calcis ; internal an- 
nular ligament or 
plantar fascia. 
Inner two-thirds of 
triangular surface 
above oblique line 
of tibia. 2. Ten- 
dinous expansion of 
semimembnuiosus 
covering this muscle. 



popliteal. 

Internal 
popliteal. 



Popliteal 
artery. 



Popliteal 
artery. 



Base of last phalanx 


Posterior 


Posterior 


of great toe. 


tibial. 


Ubial 
artery. 


By four tendons into 


Posterior 


Posterior 


bases of distal pha- 


tibial. 


tibial 


langes of four outer 




artery. 


toes. 






1. Tuberosity of navic- 


Posterior 


Posterior 


ular and internal 


tibial. 


tibial 


cuneiform. 2. Sus- 




artery. 


tentaculum tali, 






middle and external 






cuneiform, and 






cuboid. 3. Bases of 






second, third, and 






fourth metatarsal 






bones. 






Outer side of base of 


Muscular 


Peroneal 


metatarsal bone of 


branches of 


artery. 


great toe. 


musculo- 
cutaneous. 




Tuberosity of base of 


Muscular 


Peroneal 


metatarsal bone of 


branches of 


artery. 


little toe. 


musculo- 
cutaneous. 
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Name, 

Extensor brevis 
digitorum 
(m. extensor 
aigitorum 
brevis). 



Origin, 

1. Forepart of upper 
and outer surface of 
08 calcis. 2. Ex- 
ternal calcaneo- 
astragaloid ligament 
3. Annular ligament 



Abductor 
hallucis (m. 
abductor 
hallucis). 



Flexor brevis 
digitorum 
^m. flexor 
aigitorum 
brevis). 

Abductor 
minimi digiti 
(m. abductor 
minimi 
digiti). 

Flexor accesso- 
rius (m.quad- 
ratus plants). 



1. Inner tubercle on 
under surface of os 
calcis. 2. Internal 
annular ligament, 
plantar fascia, and 
intermuscular 
septum. 

1. Inner tubercle of os 
calcis. 2. Central 
part of plantar 
fascia. 3. Inter- 
muscular septum. 

1. Outer and inner 
tubercles of os calcis 
and ridge of bone 
between. 2. Plantar 
fascia and intermus- 
cular septum. 

1 . Inner surface of os 
calcis below groove 
for tendon of flexor 
lougus hallucis. 2. 
Outer surface of os 
calcis in front of 
outer tubercle. 3. 
Long plantar liga- 
ment. 



Ingertion, 

1. The innermost 
tendon into the 
dorsal surface of base 
of first phalanx of 
great toe. 2. The 
three other tendons 
into the second and 
third phalanges of 
the second, third, 
and fourth toes with 
tendons of extensor 
longus digitorum. 

Inner side of base of 
first phalanx of great 
toe with flexor brevb 
hallucis. 



Sides of second 
phalanges of four 
outer toes — about 
their middle. 

Outer side of base of 
first phalanx of little 
toe with flexor 
brevis minimi 
digiti. 

Outer margin, upper 
and under surfaces 
of tendon of flexor 
longus digitorum. 



Nerve, 


Blood'wuppiy, 


Anterior 


Dorsalis pedis 


tibial. 


artery. 



Internal 
plantar. 



Internal 
plantar 
artery. 



Internal 
plantar. 



Externa 
plantar. 



External 
plantar. 



Plantar 
arteries. 



External 
plantar 
artery. 



External 
plantar 
artery. 



Lumbricalsjfour 


Tendons of flexor 


Tendons of extensor 


The internal 


Plantar 


in number 


longus digitorum, 
each arising by 


longus digitorum, 


plantar sup- 


arteries. 


(mm. lum- 


on inner side of 


plies the 
innermost 




bricales). 


two heads, except 


dorsum of first 






the inner. 


phalanx. 


muscle ; the 
externa), the 
other three. 




Flexor brevis 


1. Under surface of 


Inner and outer sides 


Internal 


Internal 


hallucis (m. 


cuboid bone 2. Ex- 


of base of first 


plantar. 


plantar 


flexor hallu- 


ternal cuneiform 


phalanx of great toe. 




artery. 


cis brevis). 


bone. 3. Tendon of 
tibialis posticus. 








Adductor 


1. Tarsal ends of 


Outer side of base of 


External 


Plantar 


obliquus 


second, third, and 


first phalanx of great 


plantar. 


arteries. 


hallucis (m. 


fourth metatarsal 


toe with outer part 






adductor hal- 


bones. 2. Sheath of 


of flexor brevis 






lucis : caput 


tendon of peroneus 


hallucis. 






obliquum and 


longus. 








caput trans- 










versum). 










Flexor brevis 


1. Base of first meta- 


Base of first phalanx 


External 


External 


minimi digiti 


tarsal bone of little 


of little toe on outer 


plantar. 


plantar 


(m. flexor 
aigiti quinti 


toe. 2. Sheath of 


side. 




artery. 


peroneus longus. 








brevis). 










Adductor 


Inferior metatarso- 


Outer side of first 


External 


P^xtemal 


transversus 


phalangeal liga- 


phalanx of great 


plantar. 


plantar 


hallucis 


ments of three outer 


toe. 




artery. 


(transversus 


toes. 








pedis). 










First dorsal 


Adjacent surfaces of 
first and second 


1. Inner side of base 


External 


Planter 


interosseous 


of first phalanx of 


plantar. 


arteries. 


muscle (m. 


metatarsal bone?. 


second toe. 2. Com- 






interasseus 




mon extensor 






dorsalis I. ). 




tendon. 
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Name. 


Origin, 


Inaertion, 


Nerve, 


Blood-supply, 


Second dorsal 


Adjacent surfaces of 


1. Outer side of base of 


External 


Plantar 


interotteos 


second and third 


first phalanx of sec- 


plantar. 


arteries. 


muscle (m. 


metatarsal bones. 


ond toe. 2. Apon- 






interoaseos 




eurosis of common 






dorsalisII.V 




extensor tendon. 






Third dorsal 


Adjacent surfaces of 


1. Outer side of base of 


External 


External 


interosseous 


third and fourth 


first phalanx of third 


plantar 


plantar 


muscle (m. 


metatarsal bones. 


toe. 2. Common 


nerve. 


artery. 


interosseus 




extensor tendon. 






dorsalisIII.)* 










Fourth dorsal 


Adjacent surfaces of 
U)urth and fifth 


1. Outer side of base of 


External 


Plantar 


interosseous 


first phalanx of 
fourth toe. 2 Com- 


plantar. 


arteries. 


muscle (m. 


metatarsal bones. 






interosseus 




mon extensor 






dorsalisIV.)* 




tendon. 






First plantar 


Base and inner side of 


1. Inner side and base 


External 


External 


interosseous 


third metatarsal 


of first phalanx of 


plantar. 


plantar 


muscle. 


bone. 


third toe. 2. Com- 
mon extensor 
tendon. 




artery. 


Second plantar 


Inner side and base of 


1. Inner side and base 


External 


External 


interosseous 


fourth metatarsal 


of first phalanx of 


plantar. 


plantar 


muscle. 


bone. 


fourth toe. 2. Com- 
mon extensor 
tendon. 




artery. 


Third plantar 


Inner side and base of 


1 . Inner side and base 


External 


External 


interosseous 


fifth metatarsal 


of first phalanx of 


plantar. 


plantar 


muscle. 


bone. 


fifth toe. 2. Com- 
mon extensor 
tendon. 




artery. 

• 



CHAPTER XXIX. 



THE BACK. 



Fio. 188. 



Dissection and Identification. Remove integument. Study carefully illuBtrations, so as 
not to overlook the cutaneous vessels and their accompanying nerves. (Fig. 185.) Study 
origin and insertion, nerve-supply and blood-supply of muscles m the tables. Consult Qray 
and G^rriflh for function and details. Make skm incisions according to Fig. 183. ^ Dissect 
structures in the order given in the following identification. Consult the illustrations and 
study the text. 

Superficial Fascia. (Fig. 188.) Identify (1) by the location immediately beneath the in- 
tegument and the presence of granular fat; (2) by the free mobility it confers on the skin, 
even in very emaciated persons. 
Six Upper Dorsal Outaneons Nerves (Fi^. 185) (rami cutanei dorsales). Identify (1^ by the 

location near the six upper dorsal spines and aistribu- 
tion to the interment ; (2) by piercing the trapezius 
and rhomboidii muscles. These nerves are from the 
internal branches of the posterior divisions of the dorsal 
nerves, and emerge between the multifidus spinse and 
semispinalis dorsi. 

Six Lower Dorsal Ontaneons Nerves (Fig. 185^ (rami 
cutanei dorsales). Identify (1) by the location m line 
with the angles of the ribs ; (2) by piercing the latissi- 
mus dorsi, serratus posticus inferior, and ramifying in 
the integument. They are derived from the external 
branches of the posterior divisions. Identify the lum- 
bar cutaneous nerves in the same way. 

Dorsal Outaneons Vessels (rami cutanei dor- 
sales). Identify (1) by the location and association 
with the cutaneous nerve above identified. (Fig. 185.) 
They are derived from the dorsal branches of the 
intercostal and lumbar nerves. 
Suboccipital Nerve (Fig. 184) (n. suboccipitalis), 

f posterior division of the first cervical nerve. Identi^ 
1) by the location in the suboccipital triansle, which 
it enters between the vertebral artery and the arch of 
the atlas; (2) by the distribution of the muscular 
branches to the boundary and roof-muscles of the sub- 
occipital triangle. (This nerve is one of the most 
deeply located, as well as the most difficult structure 
in this region to dissect, and its identification is given 
in this place with the cutaneous nerves as a matter of 
routine only.) 

Ghreat Occipital Nerve (Fig. 184) (n. occipitalis 
major), posterior division (internal branch) of the sec- 
ond cervical nerve. Identify (1) by the large size and 
distribution to the scalp ; (2) by piercing the trapezius 
and complexus near the superior curved Tine, about two 
inches from the external occipital protuberance ; (S) hj 
association with the occipital artery in the scalp aistn« 
bution. See table, page 852, for third occipital, fourth, 
fifth, sixth, seventh, and eighth cervical nerves, poste- 
rior divisions. 

Occipital Artery (Figs. 184 and 189) (a. occipitolis). Identify (1) by the location near the 
superior curved line, where it pierces the fascia at the junction of the trapezius and stemo- 
mastoid muscles; (2) by association with the ^reat occipital nerve and general location some- 
what external to this latter. The occipital vein and its tributaries correspond to the occipital 
artery and its branches. 

Deep Fascia (fascia profunda). Identify (1) by the location immediately beneath the 
superficial fascia with its mass of granular fat ; (2) by its very frail structure and attachment to 
the occipital bone, spinous processes, scapular spine, and iliac crest. The muscles of the first 
group (trapezius and latissimus dorsi) are readily seen through the deep fascia, and this latter 
is continuous with the deep fascia of the axilla, chest, and abdominal walls. 

Latissimus Dorsi Muscle. (Fig. 185 ) Identify (1) by the broad origin, including the 
sacral, lumbar, and six lower dorsal spines ; (2) by the upward, forward, and outward direction 
across the inferior angle of the scapular to the humerus. 
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Ligamentum Nucfan. (Fie. 1S5.) Identify (1) by Ike location between the muscles of the 
rigbt and left sides of ibe bacR of tbe neck; (2) by tbe eitent from the external occipital 
protuberance to the spine of the seventh cervical fertebra ; (3) by the attachment to the cer- 
vical apines and ejtternal occipital creat. 

Vertebral Aponeurosis (fascia lumhodorenliB). Identify (1) by the location between 
the DiDscles acting on tbe shoukler girdle and those acting on the head and neck ; (2) by its 
attachmenta — interaally, to the dorsal spines ; externally, to the angles of the ribs ; below, to 
the serratua posticus inferior; ahtjve, to the deep cervical fascia. 

The Lumbar Fascia (or vertebral aponeuroais of the transversalis muscle) divides into an 
anterior thin layer attached to tbe front of the lumbsr transverse processes and twelfth 
rib, forming the ligamentum arcuatum exteruum; a middle layer, attached to the apices of 
the spinous processes ; tbe quadratus lumborum lies between the anterior and middle layers ; 
the erector spinie between the middle and posterior layers : the posterior layer receives the 
attachment of the internal oblique, and, blending with the aponeuroses of tbe serratus posticus 
inferior and latissimua dorsi, forms the lumbar fascia. 




t exposes, partially c 
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Trapezius Mnscle. {Fig. 185.) Identify (I) by the extensive central attachment to the 
occipital bone, ligamentum nucha?, vertebra prominens, and dorsal spines : (2) by the inser- 
tion into the scapulaj- spine, acromion, and clavicles. Having thoroughly identified tbe 
muscle, put tbe same on the stretch, and with a sharp scalpel remove the deep fascia ao as to 
demonstrate the directi'm of its musuulsr fibres. 

Spinal Accessory Nerve and Brandiea of the Third and Fourth Cervical Nerves to 
the Trapezius Muscle. (Fig. Qfi.) Identify (1) by tbe location, entering beneath the t 
rior m»rgin of the trapeiius; (2) the spinal accessory nerve pici 
crosses tbe posterior triangle of the neck, and enlcrs tbe trapez 
third and fourth cervical, 

Subtrapezial Begiou. {Fig, 1S6.} Removal of the trapeii 
pletely, the complexus. spieoius, levator anguli scapulie, rhomboidei minor and major, supra- 
Bpinalus, iofraspinaluH, vertebral aponeuroais, spinal scceaaory nerve, third and fourth cervical 
nerves, and the superlicinl cervical artery, a branch of the arteria princeps cervicis of the 
occipital arterv. (Fig. l',N),) 

TransversaliB Colli Artery. Identify (I) by the course through the subclavian triangle 
across the scaleni muscles, phrenic nerve, and brachial plexus to the anterior margin of the 
trapezius; (2) by the division of the artery beneath the anterior margin of the trapetius. 
into the superficial cervical and posterior scapular. The posterior scapular passes beneath the 
levator anguli sc^pulce, along the posterior border of tbe scapula, beneath the rhomboid 
TuuBcles, anastomosing with the suprascapular, subscapular, and posterior branches of tbe 
intercostal arteries. 

Levator Anguli Scapula. (Fig. ISO.) Identify (1) by the insertion into the posterior 
border of the scapula, between its superior angle and the root of the spine ; (2) by tbe origin 
from the transverse processes of the upper five cervical vertebrie ; (3) by the presence of 
tbe posterior scupulnr artery, which passes beneath this mu>)cle and the rhomboids. 

Rhomboid Musclea. (Fig. I8ii.) Identify (1) by the insertion into the posterior border of 
the scapula between the root of the scapular spine and the inferior angle ; (2) by tbe origin 
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from the spinouB proceaies extending from the seveDth cervical to the fifth dorsal ; (8) b; 
the presence of the poet«rior scapuUr uteiy (branch of the tranaverulu colli of the thyroid 
aziH) beneath theae, and the levator anguli scapujfe ; (4) b^ the presence of the nerve for theM 
mnsclee in the cellular interval between the levator anguli icapulte and rhomboids. 

Posterior Scapnlar Artery. Identify (l) by the location beneath the levator angali 
Bcapuln and rhomboidei miuclea, near the posterior border of the scapula; (2) bj the deriva- 
tion from the trantversalia colli (with the superficial cervical arte^) beneath the anterior 
border of the trapezius muscle. 

Serratnii Poflttcna Superior. (Fig. ISS.) Identifjr (l) bj the origin from the ligamentnm 
nachffi and spines of the seventh cervical, first, second, third, and Kiurth upper dorsal verte- 
brn; (2) bv the direction of i(a fibres downward and outward, and their insertion into tb« 
upper hordera of the second, third, fourth, and fifth ribs, external to their angles ; (3) by the 
location beneath the trapeiius, rbomboids, and levator anguli scapuin musclea. 




8eiTa.tus PoatiGas Inferior. (Fig. 1S6.) Identify (1) by the origin from the eleventh and 
twelfth dorsal, first, second, and third lumbar spines; (2) by the insertion into the lower 
borders of the ninth, tenth, eleventh, and twelfth ribs, beyond their angles; (3) by the direc- 
tion of the fibres upward and outward ; (4) by the location beneath the latlssimus dorsi. 

SpleniuB. (Fig. 186.) Identify (1) by the origin from the seventh cervical and sixth 
upper dorsal spines and lower half of the llgamentam nuchie ; (2) by the ineertion into the 
mastoid process of the temporal bone and the posterior tubercles of the transverse processes 
of the first, second, and third cervical vertebrv ; (3) by the location beneath the trapezius, 
rhomboids, and serratus posticus superior. 

Oomplexns. (fig. 187.) Identify (1) bv the origin from the transverse processea of the 
six or seven upper dorsal and seventh cervical vertebra, and the articular processes of the 
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fourth, fifth, and sixth cervical ; (2) by the insertion into the occipital bone, between the two 
curvea lines. 
AnastomosiB, Saperfldal. Identify (1) by the location between the splenius and com- 

!»lexuB muscles ; (2) by its composition: superficial branch of the arteria princeps cervicis 
occipital branch)and the superficial cervical artery (from the transversalis colli). 

Anastomoeis, j)6ep. (Fig. 190.) Identify (1) by the location between the complezus and 
semispiualis colli; (2) by its composition: deep branch of the arteria princeps cervicis 
and the deep cervical artery (superior intercostal branch). 

The remaining muscles are to be identified by reference to the consecutive illustrations 
and the table of muscles. 

Table of Muscles of the Back. 



Natne, 

Trapezius. It has three 
varieties of fibres founded 
on direction toward their 
insertion (m. trapezius). 
(Fig. 185.) 



Latissimus dorsi. The 
upper fibres of this mus- 
cle are horizontal ; the 
middle, oblique ; the 
lower, vertical ( m. latis- 
simus dorsi ). (Fig. 185. ) 



Levator anguli scapulae 
(m. levator anguli 
scapulffi). (Fig. 186.) 



Rhomboideus minor (m. 
rhomboideus minor). 
(Fig. 186.) 

Rhomboideus major (ra. 
rhomboideus major). 
(Fig 186.) 



Serratus posticus superior 
(m. serratus posterior 
superior). Find beneath 
rhomboid muscles. 
(Fig 186.) 

Serratus posticus inferior 
(m. serratus posterior 
inferior). 



Splenius (m. splenius). 
(Figs. 186 and 187.) 



Splenius capitis (m. 
splenius capitis). 



First Later. 

Origin, 

1. External occipital protuber- 
ance. 2. Inner third superior 
curved line. 3. Ligamentum 
nuchse. 4. Vertebra promi- 
nens. 5. The twelve dorsal 
spines. 6. Supraspinous liga 
ment. 



1. From sacral, lumbar, and 
six lower dorsal spines. 2. 
Outer lip of iliac crest 3. 
The four lower ribs. 4. Pos- 
terior layer of lumbar apo- 
neurosb. 



Second Layer. 

1. Transven^ process of atlas 
and second, third, and fourth 
cervical vertebne; posterior 
tubercles. 

1; Ligamentum nuchie. 2. 
Seventh cervical and first dor- 
sal spines. 3. Supraspinous 
ligament. 

1. Spinous processes of four or 
five upper dorsal vertebrae. 
2. Supraspinous ligament. 



Third Layer. 

1. Ligamentum nuchse. 2. 
Spinous processes of seventh 
cervical and first, second, 
third, and fourth upper dor- 
sal vertebne. 3. Supraspin- 
ous ligament. 

1 . Spinous processes of eleventh 
and twelfth dorsal and first, 
second, and third lumbar ver- 
tebne. 2. Supraspinous liga- 
ment. 

1. Lower one- half of ligamen- 
tum nuchse. 2. Spinous pro- 
cesses of seventh cervical and 
six upper dorsal vertebrae. 
3. Supraspinous ligament 
Splenius. See above. 



Insertion and Nerve-Supply, 

The superior fibres are inserted into 
outer third of posterior border of 
clavicle ; the middle fibres, into inner 
margin of acromion process and 
supierior lip of posterior border of 
scapular spine ; the inferior fibres 
into tubercle at inner end of scapular 
spine. Nerves: anterior divisions 
of third and fourth cervical, spinal 
accessory (the eleventh cranial). 

Inserted into bottom of bicipital groove 
of humerus, higher than inseition of 
teres major. The muscle curves 
around teres migor, so that the supe- 
rior fibres are posterior and inferior 
in succession, and the vertical fibres 

^ anterior and superior. Nerve : long 
subscapular from posterior cord of 
brachial plexus. 



Inserted into posterior border of sca- 
pula, between superior angle and 
root of spine. Nerves: anterior 
divisions of third and fourth oervi- 
cals. 

Inserted into margin of triangular, 
smooth surface at root of scapular 
spine. Nerve : anterior division of 
fifth cervical. 

Inserted into a narrow tendinous arch, 
extending from root of scapular 
spine to inferior scapular angle. 
Nerve: anterior division of fifth 
cervical. 



Inserted into upper borders of second, 
third, fourth and fifth ribs, beyond 
their angles. Nerves: posterior 
divisions of spinals. 



Inserted into lower borders of ninth, 
tenth, eleventh, and twelfth ribs, 
beyond their angles. Nerves : pos- 
terior divisions of spinals. 

Inserted into (1) head (splenius capi- 
tis); (2) neck (splenius colli). See 
below splenius capitis, splenius colli. 
Nerves: posterior divisions of the 
spinals. 

Inserted into (1) mastoid process of 
temporal bone; (2) occipital bone 
beneath the superior curved line. 
Nerves: posterior divisions of the 
spinals. 
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Name. Origin. 

SpUmina colli (m. spleoiaB Spleoius. See above, 
colli). 



Insertion and Nent-mipply. 

Inserted Into traoBverae proceaMA of 

firet, BecoDd, and third cerrie*! ver- 

tebrs, posterior tabercles. Nerves: 

posterior divigion* of Bpinalc. 



MutclsB In the aecond lajrei of tlie 




lum of Ibe stiaulder. (Obe 



Four- 






Erector spina. (Fig. 187.) 
Opposite laat rib ; IhU 
muscle divides into the 
Iliocostalis and lonj^issi- 
mus dorsi. The eiiiniiliB 
dorsi is derived from the 
longiasimuB dorai (m. 
iliocoBtalia lumboruin). 

Iliocoslalia (Fig. 187) (m. 
iliocostalia doral ). 



1. Spines of eleventh and twelfth 
doreal and all the lumbar and 
sacral spines and their supra- 
apinouH ligamenla, 2. Back 

5 art of inner lip of iliac crest. 
. Posterior surface of sacrum, 
external to spinous processes. 

Outer part of erector spino 



The musculuB accesaorius Upper borders of angles of the 

adiliocostaleiQ, istbeup- six lower ribs, by separate 

ward continuation of i I io- tendoDS. 
coBtalia. (Fig. 187.) 



of iliocottalis, longis- 
simUB dorai, spinalis donil and 
their continuations to head and neck. 
Nerves : posterior divisions of 



Inserted into the inferior borders of 
the angles of the six or seven lower 
ribs b^ flattened tendons. Nerves: 
posterior divisions of spinala. 

Insertion: (1) upper boraereof ingles 
of six upper ribs; (2) back of trans- 
verse process of seventh cervical 
vertebra. Nerves ;pciateriordivbion» 
of spinals. 




Ereclcii apinn;, TUeoiilerterteB H |>ul 
(QiRRUB altac Tbitdt.) 
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Name. 

Cervicalis ascendens, a 
continuation of aoces- 
sorius into neck (m. 
iliocostal is cervicis). 
(Fig. 187.) 

Longissimus dorsi, the 
middle and largest part 
of erector spinse (m. 
longissimus dorsi). 
(Fig. 187.) 

Transversal is cervicis, or 
transversalis colli, the 
cervical continuation of 
longissimus dorsi (m. 
longissimus cervicis). 
(Fig. 188.) ^ 

Trachelomastoid, the in- 
ternal continuation of 
longissimus dorsi to 
cranium (m. longissimus 
capitis). (Fig. 187.) 

Spinalis dorsi, situated at 
the inner border of the 
longissimus dorsi and in- 
timately blended there- 
with (m. spinalis dorsi). 

Spinalis colli, analogous to 
the spinalis dorsi (m. 
spinalis cervicis). 

Complexus (Fig 187) (m. 
semispinalis capitis). 



Origin, Insertion and Nerve-supply. 

Angles of four or five upper Insertion : posterior tubercles of trans- 
ribs, verse processes of fourth, fifth, and 

sixth cervical vertebrae. Nerves: 
posterior divisions of spinals. 



1. Middle part of erector spinse. 
2. Transverse processes of 
lumbar vertebrae. 3. Middle 
lamella of lumbar fascia. 

Summits of transverse processes 
of six upper dorsal vertebrse. 



Biventer cervicis, situated 
to inner side of com- 
plexus, and may form, 
part thereof. (Fig. 187.) 

Semispinalis dorsi (m.semi- 
spinalis dorsi ). (Fig. 
188.) 



Semispinalis colli (m. semi- 
spinalis colli). (Fig. 
188.) 

Multifidus spinse (m. mul- 
tifidiis). (Fig. 188.) 



Kotatores spinse, eleven in 
number on each side. 
The first muscle is be- 
tween the first and sec- 
ond ; the last, between 
the eleventh and twelfth 
dorsal spine (m. rota- 
tores). 

Supraspinales are found in 
the cervical region only. 



1. Transverse processes of five 
or six upper dorsal vertebrse. 
2. Articular processes of three 
or four lower cervical ver- 
tebrse. 

Spinous processes of eleventh 
and twelfth dorsal and first 
and second lumbar vertebrse. 



Spinous processes of fifth, sixth, 
and seventh cervical vertebrse; 
occasionally from first and 
second dorsal spines. 

1. Tips of transverse processes of 
from two to seven upper dorsal 
vertebrse, and the seventh cer- 
vical vertebra. 2. Articular 
processes of fourth, fifth, and 
sixth cervical. 

Transverse processes of from 
two to four upper dorsal 
vertebrse. 

Fifth Layer. 

By series of tendons, from trans- 
verse processes of fifth, sixth, 
seventn, eighth, ninth, and 
tenth dorsal vertebrse. 

Transverse processes of upper 
five or six dorsal vertebrse. 



Sacral origin : 1 . Back of sac- 
rum, as low as fourth sacral 
foramen. 2. Aponeurosis of 
erector spinse muscle. 3. Pos- 
terior superior iliac spine. 
4. Posterior sacro iliac liga- 
ment. Lumbar origin : arti- 
cular processes. Dorsal ori- 
gin : transverse processes. 
Cervical origin : articular 
processes of three or four 
lower cervical vertebrse. 

Upper and back parts of trans- 
verse processes in dorsal re- 
gion of spine. 



Insertion: (1) tips of transverse pro- 
cesses of dorsal vertebrse; (2) lower 
ribs (seventh to eleventh) between 
tubercles and angles. Nerves : pos- 
terior divisions of spinals. 

Insertion : posterior tuoercles of trans- 
verse processes of cervical vertebrse, 
second to sixth inclusive. Nerves : 
posterior divisions of spinals. 



Posterior margin of the mastoid pro- 
cess beneath insertion of splenins 
and stemomastoid. Nerves : pos- 
terior divisions of spinals. 

Insertion : spinous processes of six or 
eight upper dorsal vertebrse. Nerves : 
posterior divisions of spinals. 



Insertion : spine of axis and occasion- 
ally spines of third and fourth cer- 
yical vertebrse. Nerves: posterior 
divisions of spinals. 

Inserted into innermost depression of 
occipital bone between the two curved 
lines. Nerves: posterior divisions of 
spinals. 



Insertion : superior curved line of 
occipital bone. Nerves: posterior 
divisions of spinals. 



Insertion : spinous processes of seventh 
and eighth cervical and first, second, 
third, and fourth dorsal vertebrse. 
Nerves: posterior divisions of 
spinals. 

Insertion : spinous processes of second, 
third, fourth, ana fifth cervical ver- 
tebrse. Nerves : posterior divisions 
of spinals. 

Insertion : laminse and spinous pro- 
cesses of all vertebrse, except atlas. 
Nerves: posterior divisions of 
spinals. 



Insertion : lower border and outer sur- 
face of the first lamina above the 
origin. Nerves : posterior divisions 
of spinals. 



Spinous proce^. and extend to Insertion: spinous process immediately 
process immediately above. above. Nerves : posterior divisions 

of spinals. 
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Name, 

Interspinales, cervical re- 
gion, six pairs ; dorsal 
region, three pairs ; lum- 
bar region, four pairs 
(mm. interspinales). 

Extensor coccygis. 



Intertransversales. In cer- 
vical region, most devel- 
oped ; in dorsal, least. In 
pairs in lumbar region 
(mm. intertransversales) 

Rectus capitis posticus ma- 
jor (m. rectus capitis 
posterior major). (Fig. 
184.) 

Rectus capitis posticus 
minor (m. rectus capitis 
minor). (Fig. 184.) 

Obliquus capitis inferior 
(m. obliquus capitis 
inferior). (Fig. 184.) 

Obliquus capitis superior 
(m. obliquus capitis 
superior). (Fig. 184.) 



Origin. 
Spinous process below. 



Ifuertion and Nerve-supj^y. 

Insertion : spinous process above. 
Nerves: posterior divisions of 
spinals. 



Last sacral or first coccygeal Insertion: lower part of coccyx, 
vertebra. Nerves: posterior divisions of 

spinals. 

In a transverse process below. Insertion : transverse process imme- 
diately above. 



Spinous process of axis. Insertion : inferior curved line of occi- 

pital bone and surface of bone below. 
Nerves: posterior divisions of 
spinals. 

Tubercle on posterior arch of Insertion: occipital bone beneath in- 



atlas. 
Apex of spine of axis. 



Upper surface of transverse 
process of atlas. 



ferior curved line. Nerves: poste- 
rior divisions of spinals. 

Insertion: lower and back part of 
transverse process of atlas. Nerves : 
posterior divisions of spinals. 

Insertion: occipital bone between 
superior and inferior curved lines, 
external to insertion of complexus 
muscle. Nerves : posterior divisions 
of spinals. 



THE SUBOOOIPITAL TBIANOLE. (Fig. 178.) 

This space, situated in the deep posterior part of the junction of the head and 
neck, is bounded externally by the obliquus superior, below by the obliquus 
inferior, internally by the rectus capitis posticus major. The complexus muscle 
forms its roof-; the floor is formed by the posterior oceipito-atlantal ligament and 
the posterior arch of the atlas. Contents : (l) The vertebral artery lies in a groove 
on the upper surface of the posterior arch of the atlas; (2) the suboccipital nerve 
enters the triangle between the vertebral artery and the arch of the atlas; (3) the 
posterior occipito-atlantal ligament and the posterior arch of the atlas are contents as 
well as floor-structures; (4) the deep cervical vein begins in the suboccipital tri- 
angle, by the confluence of small veins, and, as a rule, receives the occipital vein. 
It passes between the complexus and semispinalis colli with the arteria princeps 
cervicis, and becomes tributary to either the vertebral or the innominate vein. 
The great occipital nerve passes through the roof of the triangle — the complexus 
muscle. The occipital artery skirts the external boundary of the triangle and 
rests on the insertion of the complexus muscle. (Figs. 184, 189.) 



BLOODVESSELS OF THE BACK. 

The back is supplied with blood by the occipital, vertebral, intercostal, sub- 
clavian, and lumbar arteries. In the main, the veins correspond to the arteries. 
The occipitals and vertebrals have complicated relations. The vessels of the trunk 
(intercostals and lumbars) are typical angeiotomes, and correspond to the other com- 
ponent parts of an ursegment. Each intercostal artery supplies the skin and sub- 
jacent fasciie (dermatome) ; muscle (myotome); nerve roots and spinal cord pertain- 
ing thereto (neurotome); vertebrae and ribs (sclerotome). Adjacent segments 
overlap, and on this depends anastomoses of vessels and communications of nerves 

In the following table the source, course, and branches of the arteries supply- 
ing the back are given. With the exception of the vertebral, the veins correspond 
to the arteries. (The vertebral vein is made up in the deep parts of the occipital 
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region. Radicals of the vertebral vein meet in the foramen of the transverse 
process of the atlas, whence there is correspondence between the vertebral artery 
and the vertebral vein. 



Table of Vessels of the Back. 



Name, 

Occipital 
arterjr 
(Figs. 184 
and 189) 
(a. occipi- 
talis). 



Source, 

External 
carotid, 
op^site 
facial 
artery 
(Fig. 190.) 



Course, 

1. Beneath the twelfth nerve, 
and digastric and stylohyoid 
muscles. 2. Crosses the inter- 
nal carotid artery, internal 
jugular vein, vagus, and spinal 
accessory nerves. (Fig. 189.) 

3. Lies between the transverse 
process of the atlas and mastoid. 

4. Lies beneath the stemo- 
mastoid, splenius, trachelomas- 
toid, and digastric. 5. Rests on 
the rectus capitis lateralis, supe- 
rior oblique, and insertion of the 
complexus. 6. Pierces the 
fascia between the trapezius and 
sternomastoid. 



Distribution and Branches, 



Vertebral 
artery 
(Fig. 184) 
(a. verte- 
bralis). 



First portion 
of subcla- 
vian — the 
largest 
branch. 



1. Enters the foramen in the 
transverse process of the sixth 
cervical vertebra. 2. Ascends 
to the base of the skull in the 
remaining foramina of the 
transverse processes. 3. Lies 
in a groove on the upper sur- 
face of the posterior arcli of the 
atlas. (Fig. 184.) 4. Passes 
beneath the posterior ooctpito- 
atlantal ligament, pierces the 
dura and arachnoid, and enters 
the skull through the foramen 
magnum. 



Deep cervical 
artery 
(Fig. 190) 
(a. oervic- 
alis pro- 
funda). 



Posterior 
branch of 
first inter- 
costal (from 
subclavian 
artery). 



1. Passes between the transverse 
process of the seventh cervical 
vertebra and first rib. 2. Lies 
between the complexus and the 
semispinalis colli muscles. 



1. The anteria princeps cervicis 
descends and divides into a 
superficial and a deep branch : 
(a) The superficial branch lies 
beneath the splenius, and gives 
off branches which, perforating 
the splenius, supply the trape- 
zius and anastomose with the 
superficial cervical artery (a 
branch of the transversalis colli ; 
(6) the deep branch lies between 
the complexus and the semi- 
spinalis colli, and anastomoses 
with the deep cervical artery (a 
branch of the superior inter- 
costal). 2. Muscular, to digas- 
tric, stylohyoid, splenius, and 
trachelomastoid. 3. Sterno- 
mastoid accompanies the spinal 
accessory nerve. 4. Auricular, 
to concha. 5. Posterior men- 
ingeal, accompany internal joe- 
ular vein and supply dura in 
posterior fossa. (Figs. 189 
and 190.) 

1. Muscular, to deep muscles of 
the neck. 2. Lateral spinal, 
enter the intervertebral fora- 
mina and supply the cord, men- 
inges, vertebrsp, and ligaments. 
3. Anterior spinal, one on each 
side, unite in front of the 
medulla and cord, and, rein- 
forced by small arteries in suc- 
cessive segmental reftions, form 
a single anterior median artery, 
located in the pia mater along 
the anterior median finure of 
the spinal cord. 4. Poeterior 
spinal branches arise at the side 
of the medulla and pass down 
the cord behind the posterior 
roots of the spinal nerves. They 
receive accessions similar to 
those received by the anterior 
spinals. 5. Bulbar to medolla. 
6. Posterior meningeal, supply 
the dura in the posterior fomt 
and the falx cerebelli. 7. Poste- 
rior inferior cerebellar, crosses 
the restiform body to the under 
surface of the cerebellum. 

Anastomoses with the arteria 
princeps cervicis, a branch of 
the occipital, and supplies the 
deep muscles of the neck and 
back. 
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DUlriliidiiin and Brantho, 
The niuBcular bra neb piuMS 
through H quadrilateral apace 
to tbe iMck, and divides inlri 
eilernal and inlemnl branches. 
The external branch passes be- 
tween (he loDgiasimaB dorei and 
iliocostalis muscles, vith cor- 
respond idk nerTM from the 
posterioi diviaions of tbe spinal 
nerves. The internal branch 
emer^^ea between [he loDgiwiious 
dorai (near the apine) with 
corresponding nerves. 2. The 
spinal branches enter the neural 
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Name. 

Posterior 
scapular 
artery. 



Deep cervical 
artery 
(Fig. 190.) 



Sourcf, 

Transversalis 
colli of the 
subclavian 
artery. 



Superior 
intercostal ; 
occasion- 
ally from 
subclavian. 



Course, 

Beneath the levator anguli 
scapulae to the superior angle 
of the scapula, thence along the 
posterior border of the scapula 
to the inferior angle beneath 
the rhomboids. 

1. Between the first rib and 
transverse process of the seventh 
cervical vertebra. 2. Upward 
between the 'complexus and 
semispinalis colli. 



Distribution and Branches. 

To trapezius, rhomboids, latis- 
simus dorsi, and anastomoses 
with the suprascapular, subcla- 
vian, and intercostals (dorsal 
branches). 

1. Muscular, to adjacent muscles. 
2. Spinal, to neural canal and 
its contents. 3. Anastomotic 
to the deep branch of the an- 
teria princeps cervicis. 



NERVES OF THE BACK. 

Posterior divisions of the spinal nerves (rami posteriores) supply (1) the integu- 
ment of the back of the scalp, trunk, and gluteal regions; (2) all muscles of the 
back except those attached to the shoulder-girdle or humerus; (3) joints moved 
by the muscles of the back supplied by the posterior divisions. 

These nerves pursue a definite course to reach the parts they are to supply, and 
in the dorsal region of the spine, in company with corresponding vessels, they 
pass through a four-sided space bounded internally by the body of a vertebra; 
externally, by the anterior costotransverse ligament ; above, by a transverse 
process; below, by the neck of a rib. (Fig 96.) 

The general plan of the arrangement of the posterior divisions of the spinal 
neryes is the same throughout; still, some minor variations must be noted and 
studied in the subjoined table. It will be seen in the table (in the third column) 
that the first cervical, the fourth and fifth sacral, and coccygeal nerves do not 
divide into internal and external branches, which, with these four exceptions, is 
the rule. Again, the six upper cutaneous nerves of the back are derived from 
the internal branches; the six lower, from the external branches. (Fis;. 185.) In 
other words, there are twelve dorsal nerves; each divides into internal and 
external branches, but the external branches of the six upper and the internal 
branches of the six lower nerves have no cutaneous distribution. The three 
upper lumbar nerves give branches, which, crossing the crest of the ilium, reach 
the gluteal region. (Fig. 141, page 267.) The fourth and fifth sacral and 
coccygeal nerves supply the integument covering the coccyx. (See also table of 
cutaneous nerves of the lower extremity, pages 264-268.) 

Table op Posterior Division of Spinal Nerves. (Fig. 96.) 

(Rami poBterlores neryonim spinalium.) 



Name. 

First cervical, 
posterior 
aivision, sub- 
occipital 
nerve (Fig 
184) (n. sub- 
occipitalis). 



Omrse. 

It passes between the 
arch of the atlas 
and vertebral 
artery, and enters 
the suboccipital 
triangle. 



Special Feature. 

It does not divide 
into internal and 
external branches. 
( In this regard it 
resembles the 
fourth and fifth 
sacral and coccy- 
geal nerves.) 



Distribution and Branches. 

1. A cutaneous branch is occasionally 
given off, which accompanies the 
occipital artery and communicates 
with the occipitalis major and occip- 
italis minor nerves. 2. A commani- 
eating branch to the second cervical 
nerve. 3. Muscular branches to the 
complexus, rectus capitis posticus 
maior and minor, superior and in- 
ferior oblique muscles. 
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Name, 

Second cervical 
nerve, poste- 
rior division. 
The ^reat 
occipital 
nerve (Fig. 
184) (n. 
occipitalis 
major). 



The third cer- 
vical nerve, 
posterior 
division 
(Fig. 184) 
(n. occipitalis 
tertius). 



The fourth, 
fifth, sixth, 
seventh, and 
eighth cervi- 
cal nerves, 
posterior 
division 
(Figs. 185 
and 191) 
(rami poste- 
riores nn. 
cervicalium). 



Dorsal nerves, 

Sosterior 
ivisions, 
twelve in 
number 
(Figs. 185 
and 191) 
(rami poste- 
riores nn. 
thoraca- 
lium). 



Courte, 

It emerges from the 
spinal canal be- 
tween the atlas 
and axiB,below the 
inferior oblique 
muscle, divides 
into internal 
and external 
branches, and 
pierces the corn- 
plexus muscle. 



It divides into 
internal and ex- 
ternal branch&i. 
1. Internal branch 
passes between the 
complexus and 
semispinalis colli, 
pierces the 
splenius and 
trapezius. 2. Ex- 
ternal branch joins 
the external 
branch of the 
second cervical. 

They emerge from 
the neural canal 
by the interverte- 
bral foramina, 
reach back, and 
divide into inter- 
nal and external 
branches. (Fig. 96. 



Special Feature, 

1. It pierces the 
complexus and 
trapezius and ac- 
companies the 
occipital artery to 
the scalp. 2. The 
internal branch 
passes between the 
inferior oblique 
and complexus, 
pierces tne trape- 
zius, and is joined 
by filaments from 
the third cervical 
nerve (posterior 
division). 

The third differs 
from the remain- 
ing cervical nerves 
in furnishing a 
filiiment — the 
third occipital 
nerve— to the skin 
of the occiput 



They emerge from 
the neural canal 
by the interverte- 
bral foramina, 
pass through a 
lour-sided space 
to the back, with 
dorsal branches of 
the intercostal 
vessels. (Quadri- 
lateral space is 
bounded inter- 
nally by the body 
of the vertebra ; 
externally by the 
anterior costo- 
transverse liga- 
ment ; above by a 
transverse process ; 
below by tne neck 
of the rib. ) They 
divide into inter- 
nal and external 
branches. 



1. The internal 
branches from the 
fourth and fifth 
pass between the 
complexus and 
semispinalis, and 
perforate the 
splenius and 
trapezius. 2. In- 
ternal branches 
from the sixth, 
seventh, and 
eighth lie beneath 
the semispinalis 
colli. 

1. The external 
branches of the 
six upper dorsals 
are wanting in the 
cutaneous nerves. 
2. The internal 
branches of the six 
lower dorsals are 
wanting in the 
cutaneous nerves. 



Disiribution and Branches. 

1. The internal branch (called the 
occipitalis major) gives an auricular 
branch to the ear, a muscular branch 
to the complexus, a cutaneous 
branch to the scalp, a communicating 
branch to the occipitalis minor. 2. 
Has an external oranch joined by 
the external branch of the third 
occipital nerve ; supplies the splen- 
ius, complexus, and trachelomastoid. 



1. Internal branch supplies the integ- 
nment over the trapezius muscle. 
2. External branch of the third, 
having joined the external branch 
of the second, supplies the splenius, 
complexus, and trachelomastoid. 



1. Internal branches from the fourth 
and fifth supply the skin over the 
trapezius. 2. Internal branches 
from the sixth, seventh, and eighth 
supply the semispinuliH colli, in- 
terspinales, multifidus spinee, com- 
plexus, and twigs to the skin near 
the spinous processes. 3. The ex- 
ternal branches supply thecervicalis 
a^cendens, transversalis colli, and 
trachelomastoid. 



1. Internal branches of the Ax upper, 
having passed between the semi- 
spinalis dorsi and multifidus spinee 
(Fig. 96), and pierced the trapezius 
and rhomboids, supply the multi- 
fidus spinie, semispinalis dorsi, and 
integument of the upper region of 
the back. 2. The external branches 
of the six upper supply the longis- 
simus dorsi, iliocostalis, and their 
continuations to the head. (See 
Gray.) 3. The internal branches of 
the six lower give ofiT no cutaneous 
nerves, but supply the multifidus 
spinse. 4. The external branches of 
the six lower supplv the skin of the 
lower region of the back. They 

{)ierce the serratus posticus and 
atissimus dorsi, in a line with the 
angles of the ribs. 
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Name. 

Lumbar nerves, 
posterior 
divisions, 
five in num- 
ber ( Figs. 
185 and 191) 
(rami poste- 
riores nn 
lumbalium). 



Sacral nerves, 
posterior 
divisions, 
five in num- 
ber (Figs. 
185 and 191) 
(rami poste- 
riores nn. 
sacralium). 



Course. 

Tbey emerge from 
the neural canal 
by the interverte- 
bral foramina, 
pass between the 
transverse pro- 
cesses with the 
dorsal branches of 
the lumbar ves- 
sels, and divide 
into internal and 
external branches. 

They emerge from 
the sacral canal 
(except the fifth) 
by the posterior 
sacral foramina, 
and all, except the 
fourth and fifth, 
divide into inter- 
nal and external 
branches. 



Special Feature. 

They contribute 
three cutaneous 
nerves to the 
gluteal region 
(Fig. 141.) (Read 
pages 264-268.) 



The fourth and fifth 
do not divide into 
internal and ex- 
ternal branches. 
(In this regard 
they resemble the 
coccygeal and first 
cervical. ) The 
fourth and fifth 
sacral unite with 
the coccygeal and 
supply the exten- 
sor coocygis and 
the skin over the 
coccyx. 



Distribution and Branches. 

1. The internal branches supply the 
multifidus spinse and interspinales. 

2. The external branches supply the 
erector spinse and intertransversales. 

3. The external branches of the 
first, second, and third give off' 
cutaneous branches, which, piercing 
the latissimus dorsi, cross the iliac 
crest, and supply the integument of 
the gluteal region. (Fig. 141.) 



1. The internal branches of the three 
upper supply the multifidus spinap. 
2. The external branches of the 
three upper unite with the fourth 
sacral and fifth lumbar on the poste- 
rior surface of the sacrum and form 
a second series of loops on the oater 
surface of the greater sacrosciatic 
ligament, from which three cutane- 
ous nerves (having pierced the glu- 
teus maximus) reach the skin over 
the back of the coccyx. (Fig. 141) 



SUMMARY OF DISTRIBUTION OF NERVES OF BACK. 

The integral parts of the back (including the back part of the scalp, neck, and 
trunk) are supplied as follows : (1) The skin, by posterior divisions of the spinal 
nerves; (2) the trapezius muscle, by the spinal accessory (eleventh cranial nerve) 
and third and fourth cervical nerves (anterior divisions); (3) the latissimus dorsi 
muscle, by the long subscapular, a branch of the posterior cord of the brachial 
plexus; (4) the levator anguli scapulae, by the anterior divisions of the third and 
fourth cervical nerves; (5) the rhomboid muscles, by the anterior division of the 
fifth cervical nerve; (6) the muscles of the third, fourth, and fifth layers, by the 
posterior divisions of the spinal nerves; (7) the occipito-atlantal articulation, by 
suboccipital nerve; (8) the atlanto-axial articulation, by the first and second 
cervical nerves; (9) the costo-central articulations, by the anterior divisions of the 
spinal nerves; (10) the costo-transverse articulations, by the posterior divisions of 
the spinal nerves; (11) the sacro vertebral articulation, by the fourth and fifth 
lumbar and sympathetic nerves; (12) the sacro-iliac articulations, by the posterior 
divisions of the first and second sacral nerves, superior gluteal nerve, and sacral 
plexus; (13) the sacrococcygeal articulation, by the fourth and fifth sacral and 
coccygeal nerves; (14) the ribs and vertebrse, by gray rami communicantes; (15) 
the spinal dura mater, by recurrent branches from the spinal nerves in the several 
regions and by sympathetic fibres from the vertebral ganglia. 



CHAPTER XXX. 

THE SYMPATHETIC NERVOUS SYSTEM. 

Dissection and Identification. The great prevertebral plexuses — cardiac, solar, and 
hypogastric — have been studied witii the viscera which they innervate (pages 186, 187, and 
243). Their branches accompany the arteries, and are distributed with them under the name 
of plexuses ; hence, gastric, hepatic, and splenic plexuses refer to sympathetic nerves derived 
from the prevertebral plexuses (accompanying arteries) (Fig. 192), and distributed with them 
to the organs. 

Tlie Gangliated Oord Proper should be studied according to the following steps : (1) Turn 
the viscera to the opposite side of the body— or remove them entirely, if their dissection has 
been completed— and strip off both pleura and peritoneum in the region of the vertebral 
column ; (2) bear in mind the ganglia, interganglionic communicating branches, gray rami, 
connecting the ganglia to the spinal nerves and branches of distribution. 

Oervical Gkinglia (superior, middle, and inferior). Identify (I) by the location in the neck, 
behind the carotid sheath ; (2) by the superior branches accompanying the internal carotia 
artery and the inferior ganglion communicating with the first thoracic ganglion. 

Superior Oervical Gannon. Identify (1) by the location behind the internal carotid 
artery, near the base of the skull ; (2) by the size, one-quarter of an inch in diameter and 
about one inch in length ; (3) by the numerous filaments to the branches of the external 
carotid artery ; (4) by the rami communicantes to the spinal nerves and a communicating 
branch to the middle cervical ganglion. 

Middle Oervical Ganglion. Identify (1) by the location opposite the sixth cervical 
vertebra, where the sympathetic crosses the inferior thyroid artery ; (2) by communicating 
with the superior and inferior cervical ganglia. 

Inferior Oervical Ganglion. Identify (I) by the location between the neck of the first rib 
and the transverse process of the seventn cervical vertebra ; (2) by the attachment to the 
seventh and eighth cervical nerves by rami communicantes. (Fig. 192.) 

OOBIPOSITION AND FUNCTION. 



Oomposition. A gangliated cord, having (a) forty-six ganglia, twenly-three on 
each side; (6) ascending and descending interganglionic trunks; (c) rami commu- 
nicantes, connecting the ganglia to the spinal nerves; (d) rami efferentes, sup- 
plying the bloodvessels and viscera; (e) gray rami communicantes, supplying 
the involuntary muscular fibre in trunk and extremities; (/) sporadic ganglia, on 
the trifacial nerve; (g) the three great prevertebral plexuses; (A) secondary 
plexuses in the heart, uterus, and intestines; {i) white rami, from the motor, 
cranial and spinal nerves. 

Function. To innervate viscera, glands, unstriped muscle fibre, bones, cartil- 
ages, fasciae, and conduits generally not under control of the will. 

The Gangliated Cord consists of two rows of vertebral ganglia, connected by 
interganglionic trunks, situated one on either side of the vertebral column, and 
communicating with each other (1) above, on the anterior communicating artery, 
in the ganglion of Ribes; (2) below, on the coccyx, in the ganglion impar. 

Number of Ganglia in Each Region. Morphologically, there is one ganglion for 
each spinal nerve, thirty-one on each side; in some regions, however, adjacent 
ones fuse, thus making the total number of ganglia on a side less than the number 
of spinal nerves. In the following table the number of ganglia, morphological 
and actual, is given in each region, showing the number lost by fusion. 







Morphological 




Actual 


Number 


Be (/{on. 




Number, 




Number. 


Lost by Fusion 


Cervical . 


. 8 


Granglia 


. 8 


Ganglia 


. 3 5 


Thoracic 


. 12 


Ganglia 


. 12 


Ganglia 


. 11 1 


Lumbar . 


5 


Ganglia 





Ganglia 


. 5 


Sacral 


. 5 


Ganglia 


. 5 


Ganglia 


4 1 


( 'occygeal 


1 


Ganglia 


. 1 


Ganglia 


. 1 



Total 



31 



31 



23 
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Location of Ganglia in Each Eegion. The three cervical ganglia and their con- 
necting interganglionic trunks lie behind the carotid sheath, on the rectus capitis 
anticus major muscle; they are connected to the spinal nerves by white rami 
communicantes only. 

The Eleven Thoracic Ganglia and their connecting interganglionic trunks lie 
posterior to the pleura, in a line corresponding to the heads of the ribs. The first 
thoracic is beneath the first rib; the eleventh is on the side of the twelfth thoracic 
vertebra, connected to the spinal nerves by both white and gray rami communi- 
cantes. 

The Five Lumbar Ganglia, witli their connecting interganglionic trunks, lie along 
the inner margin of the psoas magnus muscle, obscured on the right side by the 
ascending vena cava; on the left, by the abdominal aorta. The first and second 
ganglia are connected to the spinal nerves by white and gray rami communi- 
cantes; the third, fourth, and fifth, by gray rami communicantes only. 

The Four Sacral Ganglia and their connecting interganglionic trunks lie internal 
to the anterior sacral foramina, connected to the sacral nerves by white rami com- 
municantes only. These white rami are not indigenous in the sacral region, but 
reach it by descending from the thoracic and lumbar regions. The visceral 
branches of the sacral plexus, arising from the third and fourth nerves, repre- 
sent the white rami of the sacral nerves. 

Eecapitnlation of White Rami of the Sacral Begion. First, the four sacral ganglia 
are connected to the sacral nerves by white rami communicantes, which do not 
originate in the sacral nerves, but descend from the thoracic and lumbar regions; 
second, branches of the sacral nerves themselves (that would have been called 
white rami had they joined the sacral ganglia) are the visceral branches of the 
sacral plexus, and supply vasodilator fibres of the penis, secretory fibres of the 
prostate, inhibitory fibres of the circular muscles of the rectum, and longitudinal 
fibres of the rectum and bladder. 

OOBIPOSITION OF VERTEBRAL OANOLIA. 

(a) Nerve cells, giving origin to gray rami communicantes; (6) white rami, 
from motor spinal nerves; {c) connective tissue, for sustentation ; (d) vessels for 
nutritional purposes. 

Gray Rami Oommnnicantes originate as axis-cylinder process in the ganglion 
cells of the vertebral ganglia, and are distributed as follows : (1) To neighboring 
ganglia; (2) directly to the viscera and vessels; (3) to the prevertebral plexuses; 
(4) some reach the spinal nerves and accompany the same to the extremities and 
body wall, for the supply of the bones, fasciae, cartilage, periosteum, parietal 
serous membranes, and vessels of these parts. 

(Two examples of gray rami doing terminal work over somatic nerve routes: 

1) Obturator and anterior crural nerves contribute branches to the femoral artery; 

2) the branch of the internal popliteal nerve to the popliteus muscle gives a 
gray ramus communicans to the tibia.) 

The Nerve-supply to Bone, cartilage, fascia, and vessels of the trunk and extrem- 
ities is sympathetic, and reaches the same through gray rami, travelling to the 
part with the spinal nerve of this region. Gray rami communicantes arise as 
axis-cylinders of cells in the vertebral ganglia of the gangliated cord of the 
sympathetic. (See Gerrish.) 

WHITE RAMI COMMUNICANTES. 

They originate in the motor roots of the cranial and spinal nerves. Some pass 
through the vertebral ganglia without interruption; others arborize with cells in 
the vertebral ganglia. The white rami communicantes are indigenous in the 
thoracic and upper lumbar regions only, and are dihtributed as follows : 
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'* The nerves that act on the iris to produce dilatation of the pupil arise as white 
rami in the motor roots of the first, second, and third thoracic nerves, and pass 
up in the sympathetic cord to the superior cervical ganglion, where they arborize 
around their cells, whence fibres pass with the carotid plexus to the Gasserian 
gangliou, and reach the eye through (1) the ophthalmic; (2) the long ciliary 
branches of the nasal division of the ophthalmic/' (Gerrish.) 

Motor fibres that supply the involuntary muscle of the eyelids and orbitalis 
muscles of Miiller (a muscle crossing the sphenomaxillary fissure) are supplied by 
white rami communicantes which arise in the motor roots of the fourth and fifth 
thoracic nerves. These rami communicantes pass up the sympathetic cord to the 
superior cervical ganglion, where they arborize around its cells, thence to the 
Gasserian ganglion, from which they reach the eye in a similar manner as set 
forth in the preceding paragraph. Paralysis of these nerves in any part of their 
course may cause (1) narrowing of the palpebral fissure; (2) dropping of the 
upper lid; (3) recession of the globe. *' Irritation of the cervical sympathetic 
causes protrusion of the globe, while section of the sympathetic in the neck 
causes retraction of the eyeball.'' (Treves.) 

Vasomotor fibres to the head, secretory fibres to the submaxillary gland, pilo- 
motor fibres lo the head and neck (all of which reach these several areas, accom- 
panying branches of the external carotid artery) are derived from the motor 
roots in the upper thoracic region, and arborize with ganglion cells in the supe- 
rior cervical ganglion. 

The accelerator fibres of the heart are derived from the motor roots of the 
upper thoracic nerves. They arborize around the ganglion cells in the superior, 
middle, and inferior ganglia, whence fibres in the cervical cardiac nerves complete 
the circuit. 

Symptoms in Paralysis of the Cervical Ganglia : (1) Narrowing of the palpebral 
fissure; (2) drooping of the upper lid; (3) recession of the globe and contraction 
of the pupil may ensue on injury to the thoracic region of the spine, since the 
nerves that supply the involuntary muscular fibres of the eye and orbit have their 
origin in the motor roo's of the spinal nerves in the thoracic region. 

THE OEBVIOAL SYMPATHETIC OOBD. 

There are three ganglia in this region : (1) The superior, formed by fusion of 
the (morphological) four upper ganglia; (2) the middle, formed by fusion of 
the fifth and sixth ganglia; (3) the inferior, formed by fusion of the seventh and 
eighth ganglia. (See table, page 355.) 

The Superior Cervical Ganglion is behind the internal carotid artery, near the 
base of the skull, on a level with the transverse processes of the second and third 
cervical vertebrae. To expose the ganglion turn the artery aside. The ganglion 
is one and a half inches long, about one-quarter of an inch in diameter, and 
connected to the first, second, third, and fourth anterior primary divisions of the 
cervical nerves by gray rami communicantes. Branches : (a) Superior, which 
accompanies the carotid artery to the cranium, where it divides into a smaller 
or internal branch, which ends in the cavernous plexus, and a larger or external, 
which ends in the carotid plexus; (6) anterior, which are given oflF from the 
anterior part of the superior cervical ganglion. These nerves accompany the 
external carotid and all its branches — facial, lingual, superior thyroid, ascending 
pharyngeal, posterior auricular, occipital, temporal, and internal maxillary; (c) 
external branches to the third, fourth, fifth, sixth, seventh, ninth, tenth, 
eleventh, and twelfth cranial and the four upper spinal nerves; {d) internal, 
from which pharyngeal branches pass behind the internal and external carotid 
arteries, to join the pharyngeal plexus, which supplies the mucous membrane and 
muscles of the pharynx ; (c) superior cervical cardiac and laryngeal branches are 
given oflF from the lower part of the ganglion. The right cardiac nerve passes 
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behind the subclavian artery, and terminates in the deep cardiac plexus above 
the right pulmonary artery, on the bifurcation of the trachea ; the left enters 
the thorax in front of the common carotid, crosses the arch of the aorta, and 
ends in the superficial cardiac plexus in front of the right pulmonary artery in 
the concavity of the aortic arch; (/) inferior, which communicates with the middle 
cervical ganglion. 

The Oavemous Plexus is located in the cavernous sinus, between the internal 
carotid artery and the pituitary body. Its branches are (1) fine twigs to the 
pituitary body; (2) the sympathetic root of the lenticular ganglion; (3) commu- 
nicating, to the third and fourth cranial nerves, and ophthalmic division of the 
fifth cranial nerve; (4) terminal, to the ophthalmic artery and cerebral branches 
of the internal carotid. (Fig. 193.) 



Fig. 193. 
cavernous plcxu8i 
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Diagram of the cervical sympathetic. (Gebrish after Testut.) 

The Carotid Plexus is on the outer side of the internal carotid artery, in the 
cavernous sinus, with the sixth nerve. Branches : (1) To the sixth nerve, received 
as this crosses the carotid artery in the cavernous sinus ; (2) to the Grasserian gan- 
glion, received as the artery enters the cavernous sinus; (3) tympanic, or small 
deep petrosal, passes through the carotico-tympanic canal in the petrosa to join the 
tympanic plexus; (4) great deep petrosal branch leaves the cranium through the 
cartilage in the foramen lacerum medium, and joins the great superficial petrosal 
of the facial nerve, to form the vidian. 

The Middle Cervical Ganglion is located opposite the sixth cervical vertebra 
(where the sympathetic cord crosses the inferior thyroid artery) and is connected by 
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gray rami communicantes, to the corresponding fifth and sixth cervical nerves. 
Branches: (1) Gray rami communicantes, to the fifth and sixth cervical nerves; 
(2) the middle cervical cardiac to the heart; (3) thyroid, which accompany the 
inferior thyroid artery to the thyroid gland; (4) communicating, to the vertebral 
ganglia above and below — the superior and inferior. 

The Inferior Cervical Ganglion is between the neck of the first rib and the trans- 
verse process of the seventh cervical vertebra, behind the vertebral artery, and 
connected to the seventh and eighth cervical nerves by gray rami communi- 
cantes. Branches: (1) Gray rami communicantes, to the seventh and eighth 
cervical nerves; (2) the inferior cervical cardiac to the heart; (3) to the vertebral 
artery; (4) communicating, to the vertebral ganglia above and below. 

The Thoracic Sympathetic Cord. As previously stated, there are eleven ^nglia 
in the thoracic part of the gangliated cord. The last cervical and first thoracic 
ganglia fuse. Branches: (1) To the corresponding spinal nerves, by rami com- 
municantes, gray and white; (2) the upper four or five ^nglia give branches to 
the aorta, vertebral ligaments, and posterior pulmonary plexus; (3) the lower six or 
seven form the three splanchnic nerves — great, small, and least. The great splanch- 
nic, formed by the sixth, seventh, eighth, and ninth, pierces the crus of the dia- 
phragm and joins the semilunar ganglion ; the small splanchnic, formed by the 
ninth and tenth, passes beneath the diaphragm and joins the renal plexus; the 
least splanchnic, formed by the twelfth, joins the renal plexus. 

The Lumbar Sympathetic Oord. There are four to five ganglia in this region, 
situated along the inner margin of the psoas magnus muscle. They are hidden 
on the left side by the abdominal aorta; on the right by the ascending vena cava. 
Branches : (1) Rami communicantes, white and gray in the upper region (gray 
only in the lower region), by which the ganglia are connected to the correspona- 
ing spinal nerves; (2) to the aortic plexus; (3) to the hypogastric plexus; (4) to 
the vertebrae and their ligaments. 

The Sacral Sympathetic Oord. The ganglia are four in number and lie internal to 
the anterior sacral foramina. The two gangliated cords meet at the ganglion impar. 
Branches : (!) Gray rami, from the corresponding spinal nerves; (2) to the hypo- 
gastric plexus. 

THE PREVERTEBRAL PLEXUSES. 

There are three prevertebral plexuses — cardiac, solar, and hypogastric. Each 
is single and situated near the mid-line of (he posterior wall of the trunk, and 
has the following composition: (a) Nerves from the gangliated cord; (6) nerves 
from tbe brain and spinal cord; (e) ganglion cells and indigenous nerves; {d) a 
connective-tissue meshwork. 

The Cardiac Plexuses. Location : (1) Below the arch of the aorta, internal to the 
ductus arteriosus ; (2) between the bifurcation of the trachea and the arch of the 
aorta; the former is called the superficial, the latter, the deep cardiac plexus. For- 
mation .* (1) Cervical cardiac branches of the vagus; (i!) a thoracic cardiac branch 
of the vagus; (3) branches from the recurrent laryngeal nerves; (4) cardiac 
branches from the cervical sympathetic cord. This plexus gives off branches 
which accompany the vessels to the heart and lungs. 

The Solar Plexus is formed by (1) two semilunar ganglia; (2) by nerve cords. 
It is located at the commencement of the abdominal aorta, around the coeliac axis. 
Each semilunar ganglion is composed of (a) nerve cells ; (6) nerves from the 
vagus; (c) nerves from the great splanchnic; (rf) indigenous nerve origins from the 
gani^I ion cells and (f) connective tissue. Smalier plexuses from the solar pleams. 
1) The aortic, accompanies the aorta downward; (2) the splenic; (3) the hepatic; 
4) the gastric; (5) the phrenic; (6) the suprarenal; (7) the renal; (8) the superior 
mesenteric; (9) the inferior mesenteric; (10) the spermatic or ovarian. Branches 
from each plexus accompany the artery to the organ or organs the artery supplies. 
(See Gray.) 
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The Hsrpogastric Plexus is in front of the body of the fifth lumbar vertebra. It 
is formed by two or three branches from the lower part of the sympathetic cord, 
which unite with similar ones of the opposite side. These are joined by branches 
of the aortic plexus. The hypogastric plexus passes into the pelvis and divides 
into two lateral parts, which he on the side of the rectum. This plexus receives 
branches from the sacral part of the sympathetic and from the third and fourth 
sacral nerves. Smaller plexuses derived from the hypogastric, (1) The middle 
hemorrhoidal; (2) the vesical; (3) the prostatic; (4) the large cavernous, which, 
with the small, supplies the erectile tissue of the generative organs; (6) the 
vaginal ; (7) the uterme. Each plexus accompanies the artery of the organ to the 
part. 



CHAPTEK XXXI. 

THE BLOOD VASCULAR SYSTEM. 
By De Lee Shaw, M.D. 

The blood vascular system consists of (1) heart, (2) arteries, (3) capillaries, (4) 
veins, and (5) foetal circulation. 

1. The Heart (cor, cordis), the central organ of the system, is a hollow muscle 
divided by a septum into two halves, right and left, each of which is made up of 
two cavities — an auricle above and behind, a ventricle below and in front. 
Right half of heart contains venous blood and left half arterial blood. Auricles 
receive blood from veins and convey it to ventricles, which force it into arteries. 

Right Auricle (auricula dextra), little larger than left, with thinner walls, 
capacity about two ounces, has. projecting, forward and to left, from main portion, 
sinus venosus or atrium, the appendix auriculee which overlaps the aorta. 

Openings, (a) Superior cava (vena cava superior), returning blood from upper 
half of body. (6) Inferior cava (vena cava inferior), from lower half of body. 
(c) Coronary sinus (sinus coronarius), from substance of heart, (d) Foramina 
Thebesii (foramina venarum minimarum), mouths of small veins of heart, (e) 
Auriculo-ventricular, large, oval, establishes communication between auricle and 
ventricle. 

Valves, (a) Eustachian (valvula vense cavae), in foetus, directs blood from 
inferior cava through foramen ovale. (6) Coronary (valve of Thebesius, valvula 
sinus coronarii), protects orifice of coronary sinus, (c) Fossa ovalis, depression in 
septum auricularum, showing position of foramen ovale in foetal heart, (d) An- 
nulus ovalis (limbus fossse ovalis) is the margin of the fossa ovalis. 

Tuberculum Loweri (tuberculum intervenosum) is a projection situated between 
the openings of the vense cavse. 

Musculi Pectinati are parallel ridges of muscle resembling the teeth of a comb 
found on the inner wall of the appendix. 

Bight Ventricle (ventriculus dexter), somewhat triangular, forms larger part of 
anterior surface of heart. Below it rests upon the diaphragm. 

Openings, (a) Auriculo-ventricular (ostium venosum dextrum), guarded by 
tricuspid valve, is about one and a half inches in diameter. (6) Opening of 
pulmonary artery, circular, guarded by pulmonary semilunar valves. 

Valves, (a) Tricuspid (valvula tricuspidalis), three triangular segments 
(cuspis anterior, posterior, and medialis), formed by the lining membrane, strength- 
ened by fibrous layer, connected by their bases to a fibrous ring surrounding the 
auriculo-ventricular orifice. Central portion of each cusp is thick and strong, 
lateral margins are thin. (6) Semilunar (valvulae semilunares), three semilunar 
folds, structure same as tricuspid, guarding orifice of pulmonary artery, are 
attached by convex margin to wall of artery at junction with ventricle. Free 
straight margin, projecting upward in lumen of vessel, is thickened by tendinous 
fibres forming the corpus Arantii. Behind each semilunar valve, in pulmonary 
artery, is a pouch or dilatation, sinus of Valsalva (lunulae valvularum semi- 
lunarum), which is filled when blood regurgitates toward the heart. When 
these three pouches are filled the valves are approximated and the opening closed. 

CoLUMNiE Carne.e, musclc columns, projecting from surface of ventricle, are 
of three varieties: the first are attached by one side as well as by both extremities; 
the second by both extremities, sides being free; the third, musculi papillares, by 
one extremity, the other giving attachment to the chordae tendineae. 
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Chordae Tendine^ are fibrous bands or strings which pass from musculi papil- 
lares to under surface of valves and prevent them from turning backward into 
auricle. 

Left Auricle (auricula sinistra), like right, consists of principal cavity or sinus 
and an appenaix auriculse, which, projecting forward and to right, overlaps 
pulmonary artery. 

Openings, (a) Openings of four pulmonary veins, two from each lung. 
These are not protected by valves. (6) Auriculo-ventricular, large, oval, opens 
into left ventricle. 

Musculi Pectinati are confined to inner surface of appendix. Lunated 
impression (fossa ovalis), on septum auricularum, shows position of foramen 
ovale in foetal heart and is guarded by the valvula foraminis ovalis. 

Left Ventricle (ventriculus sinister), longer and more conical than right, forms 
small part of anterior and large part of posterior surface of heart. It alone forms 
apex, as it projects beyond right ventricle. Walls are three times as thick as 
those of right, and hence on section its cavity appears circular, while cavity of right 
ventricle shows a crescentic form. 

Openings, (a) Auriculo-ventricular (ostium venosum sinistrum), smaller than 
right, is guarded by mitral valve (valvula bicuspidalis). (b) Aortic, circular, is 
guarded by three semilunar valves (valvulse semilunares, aortae, and individually 
designated valvula semilunaris posterior, dextra and sinistra). 

Valves, (a) Mitral (valvula bicuspidalis), two segments of unequal size, 
thicker than tricuspid, but is of same construction. Two smaller segments are 
usually found at angles of junction of larger. (6) Semilunar (valvules semilunares 
aortee), guard aortic opening. Similar in structure and action to pulmonary 
semilunar valves. 

Chordje TENDiNEiE resemble in every way those of right ventricle. Columnse 
carnese, smaller and more numerous than those of right ventricle, are subdivided 
in same manner. 

2. Arteries (arteriae), dense, strong, elastic, cylindrical vessels, carry blood 
from ventricles, and when cut remain open. Vessel wall comprises three coats; 
inner or intima, middle or media, and outer or adventitia. Intima consists of 
endothelial lining, subendothelial layer, and elastic membrane, which constitutes 
the principal portion. Media is muscular coat, consisting of involuntary fibres, 
mostly circular, as well as some fibro-elastic tissue. Adventitia is made up of 
fibro-elastic tissue and forms a protective sheath. 

3. Capillaries (vasa capillares), forming connecting link between arteries and 
veins, consist of single layer of endothelial cells. In these vessels blood under- 
goes changes; in capillaries of lung, venous is changed to arterial blood; in 
capillaries of other tissues, arterial blood is changed to venous. (For exception, 
see portal cin ulation.) 

4. Veins (venae) comprise same coats as arteries, but are thinner and contain more 
connective than muscular tissue. When cut, veins collapse, as elastic property is 
generally absent. Many veins contain valves consisting of crescentic folds of the 
intima strengthened by fibrous tissue, which resemble, in action, the semilunar 
valves of the heart. 

The circulation of blood is best described in two cycles, pulmonary and 
systemic. Pulmonary cycle comprises the passage of venous blood through 
pulmonary artery (from right ventricle) to lungs, in capillaries of which it is 
transformed into arterial blood and is then returned through pulmonary veins to 
the left auricle. It will be noted that pulmonary arteries carry venous blood 
and pulmonary veins carry arterial blood. 

Systemic cycle comprises the passage of arterial blood from left ventricle 
through aorta and its branches to capillaries throughout the body, where it is 
changed to venous blood, and returned by veins to right auricle. 
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Pulmonary 

Name, Description, 

Pulmonary artery (a. pul- From right ventricle 
monalis). to under surface 

of arch of aorta, 
where it divides. 
Longer and larger 
than left. From 
below arch of aorta 
to root of right 
lung. 
From below aorta to 
root of left 
lung. 



Right pulmonary artery 
(ramus dexter). 



Left pulmonary artery 
(ramus sinister;. 



Circulation. 

Riffht pulmonary (ramus 

dexter). 
Left pulmonary (ramus 

sinister). 
Upper. 

Lower. 
Upper. 
Lower. 



Distribution, 
To right lung. 

To left lung. 

To upper lobe 
lung. 



of 



To middle and lower 
lobes of lune. 

To upper lobe of 
lung. 

To lower lobe of 
lung. 

PulmoDary veins (venae pulmonales), two from each lung, pass to and open by 
separate orifices into the left auricle. 



Name. 



Aorta. 



Ascending aorta (aorta 
ascendens). 



Fig. 194. 




1. Ascending aorta. 

2. Right coronary artery. 
8. Left coronary artery. 

4. Left ventricle. 

5. Arch of aorta. 

Arch of aorta (arcus 
aortse). 




1. Arch of aorta. 

2. Ascending aorta. 

8. Fourth thoracic vertebra 
(lower border). 

4. Innominate artery. 

5. Left common carotid. 

6. Left subclavian. 

7. Right subclavian. 

8. Right common carotid. 



Systemic Circulation. Arteries. 

Description, Branches, 

Main trunk from left See below. 

ventricle, divided 

into ascending 

aorta, arch, and 

descending aorta. 
Length two inches, 

extending from 

left ventricle to 

upper border of 

second right 

costal cartilage. 



Distribution. 
To entire body. 



Right coronarv 
naria dextra). 



(a. coro- To heart muscle. 



Left coronary (a. coro- 
naria sinistra). 



To heart muscle. 



Extends from upoer Innominate (a. anonyma). 
border of right, 



second chondro- 
sternal articula- 
tion to left side of 
lower border of 
body of fourth 
thoracic vertebra. 
Upper border 
about one inch 
below upper bor- 
der of sternum. 



Left common carotid (a. 
carotb communis sin- 
istra). 

Left subclavian (a. sub- 
clavia sinistra). 



To right upper ex- 
tremity and right 
side of head. 

To left side of head. 



To left upper 
tremity. 



ex- 
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iDnominate, or brachio- 
cephalic (a. »iionyma). 
(See Pig. 195. ) 



Dtieriplion. 

From ftorte to upper 

border of rignt 

Rlemocla' icolsr 



BraneAei. 
. thjrroidea ima 



Ditlribulion. 
(occa- To thyroid gland. 



aioDallf ). 
Right common carolid (a. To right aide of 

carotin communis del trs) head. 
Right HibclaTiaD (a. sub- To right upper ei- 
claTia dexlra). tremitj. 

Common carotid (a. carotis Ri^ht. from bifurca- Eitemsl cnrotid (a. carotia ToouCaideof head. 

""■-> (lonofinnominale eiterna). 

to upper imrder of Intemsl carotid (a. carotis To bnuD. 
thyroid cartilage. interna). 
Left, from arch of 
aortatosam«puint 
Y I V O" 'eft "d«- 




1. sight common carDtld. 

2. Rlgbt iDteroal oirutid. 

3. Bight eilcmal cuotld. 

5. Led lubclsTlaD. 




From upper bolder 
of thyroid cartil- 
age to the space 
between the neck 
of the condyle of 
the jaw and the 
external auditory 
meatus, where it 
divides into the 
temiioral and the 
internal mniiilnry 



J. Ascending pharyngeal. 
a. Superior thjrald. 
7. Ungual. 
S. Facial. 
s. Occipital. 
J. POBterl 



1. Superior thyroid (a. 

thyroidea superior), 
a. Hyoid (ramus hyoid- 



c. Superior laryngeal a. 

d. Crico-thyroid (ramus 

crico-Ihyroideue). 

2. Lingual (a. tingualis). 

a, Hyoid (ramus hyoid- 

b, Doraalis lingun 

linguie). 
r. Sublingual (a. sub- 
lingualis). 

d. Ranine (a. profunda 
linguts). 

3. Facial (a- msiiilaris 

eilema) (cervical 
branches). 
0. Ascending palatine (a, 
palalina afcendens). 



To muscles of hyoid 
To Btemo mastoid 



To muscles of hyoid 
To dorsum of tongue. 



of mouth. 
To deep parts of 



ft. Tonsillar (ramus Ion- To tonsil. 



sillar 

c Submaxillary (rami 
gland u lores) 

d. Submental (a. sub- 

men talis). 

e. Muscular (rami mue- 

ciilares). (Facial 
branches. 1 

f. Muscular (rami mus- 

culares). 



To Bubmazillary 

To muscles of floor 

ofmouth and chin. 

To internal ptery- 

hyoid muscles. 
To maaseier and 
buccinator. 
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Name. 



Description, 



Branches, 

g. Inferior labial (a. la- 
bialis inferior). 

h. Inferior coronary (a. 
coronaria inferior). 

i, Superior coronary (a. 
labialis superior). 

j. Lateral nasal (a. later- 
alis nasi). 

k. Angular (a. angu- 
laris). 
4. Occipital (a. occipi- 
talis). 

a. Muscular (rami mus- 
culares). 



6. Stemomastoid (ramus 

mastoideus). 
c. Auricular (ramus 

auricularis). 
a. Meningeal (ramus 

meningeus ) . 

e. Arteria princeps cer- 
vicis (rami oocipi- 
tales). 
5. Posterior auricular (a. 
auricularis posterior). 
a. Stylomastoid (a. 
stylomastoidea). 



b. Auricular (ramus 

auricularis). 

c. Mastoid (rami 

mastoidei). 

6. Ascending pharyngeal 

(a, pharyngea ascen- 

aens). 
a. Prevertebral (rami 

prevertebrales). 
6. Pharyngeal (rami 

pharyngei^. 
e. Tympanic (a. tym- 

panica inferior). 

d. Meningeal (a. men- 

ingea {K)sterior). 

7. Superficial temporal 

(a. temporalis super- 
ncialis). (See below. ) 

8. Internal maxillary (a. 

maxillaris interna). 
(See below.) 
Superficial temporal (a. tem- Extends from the 1. Transverse facial (a. 



Distribution, 
To lower lip. 

To lower lip. 

To upper lip. 

To side of nose. 

To inner angle of 
orbit 



To digastric, stylo- 
hyoid, splenius, 
and trachelo- 
mastoid. 

To stemomastoid. 

To back of concha. 

To meninges 

through posterior 
lacerated foramen. 

To muscles of neck. 



poralis superficialis). 



Fig. 198. 




division of the transversa faciei), 

external carotid to 

a point two inches 2. Middle tem|)oml (a. 
above the zyf2:oma, temporalb media), 

where it divides 3. Orbital (ramus orbi- 
into anterior and talis), occasionally, 

posterior tem- 4. Anterior auricular (^itimi 
ponils. auricularesanterioi^es). 

5. Anterior temporal (a. 

temporalis anterior). 

6. Posterior temi)oi'al 

(mmus temi)orali8 
posterior). 



Through stylomas- 
toid foramen to 
tympanum and 
mastoid cells. 

To cartilage of ear. 

To posterior part of 
occipitofrontal is 
muscle. 



To longus colli and 

recti muscles. 
To pharynx. 

To tympanum. 

To dura mater 
through i!>everal 
small foramina. 

To side of head. 



To deep structures 
of face. 

To parotid gland, 
masseter muscle, 
and integument. 

To temporal muscle. 

To outer angle of 
orbit. 

To anterior portion 
of pinna and ex- 
teitial meatus. 

To forehead. 

To side of head. 



1. Temporal. 

2. Transverse facial. 
8. Middle temporal. 

4. Orbital. 

5. Anterior temporal. 

6. Posterior temporal. 

7. Ad teiior auricular. 
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Name, 

Internal maxillary (a. max- 
illaris interna). 



Fig. 199. 




Description. 

Extends from the 
division of the 
external ciirotid to 
the sphenomaxil- 
lary fossa. Di- 
vided into three 
portions —maxil- 
lary, pterygoid, 
and sphenomaxil- 
lary. 



1. Internal maxillary. 

2. Tympani. 

3 Middle meniDgeal. 

4. Small meningeal. 

5. Inferior dental. 

6. Pterygoid. 

7. Deep temporal. 

8. Masseteric. 

9. Buccal. 

10. Alveolar. 

11. Infra-orbital. 

12. Sphenopalatine. 

13. Descending palatine. 

14. Vidian. 

15. Pterygopalatine. 



Internal carotid (a. carotis 
interna). 



Fig. 200. 




From the bifurca- 
tion of the com- 
mon carotid to the 
fissure of Sylvius, 
where it divides 
into anterior and 
middle cerebral ; 
divided into cer- 
vical, petrous, 
cavernous, and 
cerebral portions ; 
passes into the 
cranial cavity 
through the caro- 
tid canal, in the 
petrous portion of 
the temporal b^ne. 



1. Cervical portion 

2. Petrous portion. 

8 C'avemous portion. 

4. Cerebral portion. 

5. Tympanic. 

6. Arteriffi receptaculi. 

7. Anterior meningeal. 

8. Ophthalmic. 

9. Anterior cerebral. 

10. Middle cerebral. 

11. Posterior communicating. 

12. Anterior choroid. 



Branches, 

1. Tympanic (a. tympanica 

anterior), 
a. Deep auricular (a. au- 
ricularis profunda.) 

2. Middle meningeal (a. 

meningea media). 

3. Small meningeal (mmus 

meningeus acces- 
sorius). 

4. Inferior dental (a. alve- 

olaris inferior), 
a. Anterior superior 

dental incisor (aa.al- 

veolares superiores 

anteriores). 
h. Mental (a. mentalis). 
e. Mylohyoid (ramus 

mylohyoideus). 
d. Lingual. 

5. Deep temporal (a. tem- 

poralis profunda ) . 

6. Pterygoid (rami plery- 

goidei). 

7. Masseteric (a. masse- 

terica). 

8. Buccal (a.buccinatoria). 

9. Alveolar or posterior 

dental (a. alveolaris 
superior posterior). 

10. Infra-orbital (a. infra- 

orbitalis). 

11. Posterior or descending 

palatine (a. palatina 
descendens). 

12. Vidian (a. canalis 

pterygoidea). 

13. Pterygopalatine (a. 

palatina major). 

14. Nasopalatine or spheno- 

palatine (a. spheno- 
palatina). 

1. Tympanic (ramus caro- 

tico-tympanicus ) . 

2. Arteri» receptaculi. 

3. Anterior meningeal (a. 

meningea anterior). 

4. Ophthalmic (a. oph thai- 

mica), 
o. Lacrymal (a. lacry- 
malis). 

6. Supra-orbital (a. 

supra-orbitalis). 

c. Posterior ethmoid (a. 

ethmoidal is poste- 
rior J. 

d. Anterior ethmoid (a. 
ethmoidal is anterior). 

e. Palpebral (aa. palpe- 

brales mediales et 
laterales). 
/. Frontal (a. frontalis). 

g. Nasal (a. dorsalis 

nasi). 
h. Short ciliary (aa. 

ciliarcs posteriores 
. breves). 
i. Long ciliary (aa. cili- 

ares posteriores 

longte). 

7. Anterior ciliary (aa. 

ciliares anteriores). 



Distribution, 

To membrana tym- 
pani. 

To external auditorv 
canal. 

To meninges, 
through foramen 
spinosum. 

To Gasserian gang- 
lion and dura, 
through foramen 
ovale. 

To teeth of lower 
jaw. 

To incisor teeth. 



To chin. 

To mylohyoid 
muscle. 

To mucous mem- 
brane. 

To temporal muscle. 

To pterygoid mus- 
cles. 
To masseter. 

To buccinator. 
To molar and bicus- 
pid teeth. 

To front teeth and 
structures of the 
face anteriorly. 

To gums and mucous 
membrane of haixi 
palate. 

To pharynx and 
Eustachian tube. 

To pharynx and 
Eustachian tube. 

To nasiil septum and 
mucous membrane 
of lateral wall of 
nose. 

To tympanum. 

• 

To cavernous sinus. 
To dura of anterior 
fossa. 



To lacrymal gland. 

To structures above 

the orbit. 
To posterior ethmoid 

cells. 

To anterior ethmoid 

cells. 
To evelids. 



To structures above 

the orbit. 
To dorsum of nose. 

To choroid and cili- 
ary processes. 

To iris. 



To iris. 
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Name. 



Description, 



Circle of Willis (circulus 
arteriosus). 




Formed by the in- 
ternal carotids and 
basilar, which is 
formed by the 
junction of the 
vertebrals. From 
it pass three large 
trunks for the cor- 
tex of each hemi- 
sphere, and the 
eangl ionic 
branches for the 
basal ganglia. 



1. Anterior cerebral. 

2. Anterior communicatlDg. 

3. iDtemal carotids. 

4. Antero-median ganglionic. 

5. Middle cerebral. 

6. Anterolateral ganglion. c. 

7. Basilar. 

8. Posterior cerebral. 

9. Poetero-inedian ganglionic, 
lu. POKtero- lateral ganglionic. 
11. Pofttorior communicating. 



Branches, 

k. Arteria centralis 

retinse. 
/. Muscular (rami mus- 

culares). 
5. Anterior cerebral (a. 

cerebri anterior), 
a. Anterior median 

ganglionic. 
6. Inferior internal 

frontal, 
c. Anterior internal 

frontal. 



d. Middle internal 
frontal. 



e. Posterior internal 
frontal. 

6. Anterior communicating 

(a. commnnicans ante- 
rior). 

7. Middle cerebral (a. 

cerebri media). 

a. Antero-lateral gan- 
glionic. 

6. Inferior internal 
frontal (ramus 
frontalis inferior 
ex tern us). 

c. Ascending frontal 

(ramus frontalis as- 
cendens). 

d. Ascending parietal 

(ramus parietalis 
ascendens). 

e. Parieto-temporal 

(ramus parieto- 
tempo rails). 



f. Posterior communi- 
cating (a. commnni- 
cans posterior). 

1. Anterior choroid (a. 

choroidea anterior). 

2. Anterior cerebi*al (a. 

cerebri anterior). 

3. Anterior communicating 

(ramus communicans 
anterior). 

4. Antero-median (a. an- 

tero-mediana). 

5. Middle cerebral (a. 

cerebri media^. 

6. Antero-lateral (a. ante- 

ro-lnteralis). 

7. Posterior communicat- 

ing ( a. communicans 
posterior). 

8. Posterior cerebral (a. 

cerebri posterior). 

9. Postero-median (a. j)08- 

tero-mediana). 
10. Postero-lateral (a. pos- 
ero-lateralis). 



Distribution. 
To retina. 

To muscles of eye. 

See circle of Willis. 

See circle of Willis. 

To orbital surface of 
frontal lobe. 

To marginal, supe- 
rior, middle, and 
descending frontal 
convolutions. 

To corpus callosum 
and its con vol a- 
tions ; first and 
ascending frontal 
convolutions. 

To lobus quadratus. 

See circle of Willis. 



See circle of Willis. 

To inferior frontal 
and outer part of 
orbital surface of 
frontal lobe. 

To ascending frontal 
convolution. 

To ascending parie- 
tal convolution. 

To supramai^inal, 
superior, and mid- 
dle temporal con- 
volutions and an- 
guhir gyms. 

See circle of Willis. 



To choroid plexus. 

See above, to ante- 
rior portion of 
brain. 

Connects anterior 
cerebrals. 

To basal ganglia. 

See above, to lateral 

areas of brain. 
To basal ganglia. 

Connects middle and 
posterior cerebral 
arteries. 

To posterior portion 
of brain. 

To basal ganglia. 

To basal ganglia. 
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ydme. 
Subclavian (a. subclavia). 

Fia. 202. 




Description, 

Right, from bifur- 
cation of the in- 
nominate to the 
lower border of 
the first rib. Left 
arises direct from 
the arch of the 
aorta, hence is 
much longer than 
the right. 



1-1-1. Subclavian (right). 

2. Vertebral. 

8. Internal mammary. 

4. Superior intercostal. 

5. Thyroid axis. 

6. Inferior thyroid. 

7. Transversalis colli. 

8. Suprascapular. 



Branches. 

1. Vertebral (a. verte- 

bralis). 
a. Lateral spinal (rami 

spinales laterales). 
6. Muscular (aa. muscu- 

lares). 

c. Posterior meningeal 

(a. meningea poste- 
rior). 

cf. Anterior spinal (a. 
spinalis anterior). 

e. Posterior spinal (a. 
spinalis posterior). 

/. Posterior inferior 
cerebellar (a. cere- 
bell i inferior poste- 
rior). 

g. Bulbar. 

h. Basilar (a. basilaris). 

2. Internal mammary (a. 

mammaria interna). 
a. Comes nervi phrenici 

(a. pericardiaco- 

phrenica). 
6. Mediastinal (aa. me- 

diastinales ante- 

riores). 
c Pericardiac (aa. 

thymicse). 

d. Sternal (rami ster- 

nales). 

e. Anterior intercostal 

(rami intercostales). 

/. Perforating (rami 
perforantes). 

g. Musculophrenic (a. 
musculophrenica ) . 

h. Superior epigastric 
( a. epigastrica supe- 
rior). 

(Thyroid axis, truncus 
thyreocervicalis). 

3. Inferior thjrroid (a. 

thy ro idea inferior). 
a. Inferior laryngeal (a. 
laryngea inferior). 

6. Tracheal (rami trach- 
eules). 

c. Gilsophageal (rami 

oeHophagei). 

d. Ascending cervical 

(a. cervicalis ascen- 
aens). 

e. Muscular (rami mus- 

culares). 

4. SuiJrascapular (a. cer- 

vicalis profunda). 

5. Transversiilis colli (a. 

transversa scapula?). 

a. Superficial cervical 
(a. cervicalis super- 
ficialis). 

6. Posterior scapular (a. 
scapularis poste- 
rior). 

6. Superior intercostal (a. 

intercostalissuprema). 
o. Profunda cervicis (a. 
profunda cervicis). 



Distribution . 
To circle of Willis. 

To spinal cord and 

membranes. 
To deep muscles of 

neck. 
To dura in posterior 

fossa. 

To spinal cord, an- 
terior surface. 

To spinal cord, pos- 
terior surface. 

To under surface of 
cerebellum. 



To medulla oblon- 
gata. 

See circle of Willis. 

Anastomoses with 
deep epigastric. 

To diaphragm. 



To anterior medias- 
tinum. 

To pericardium. 

To posterior surface 

of sternum. 
To upper intercostal 

spaces. 
To pectoralis major 

and nkin. 
To lower intercostal 

spaces. 
To diaphragm and 

rectus abdominis. 

Common trunk for 
three following 
arteries 

To thyroid gland. 

To larynx, muscles, 
and mucous mem- 
brane. 

To trachea. 

To oesophagus. 

To deep muscles of 
the neck. 

To muscles of neck, 

anterior. 
To scapular muscles. 

To neck. 

To trapezius and 
skill. 

To rhomboid, latis- 
simus dorsi, and 
trai)ezius muscles. 

To first intercostal 
space 

To deep muscles of 
the neck. 
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Name. 
Axillary (a. axillaris). 

Fig. 203. 



Description. Branches. 

From the lower bor- 1. Superior thoracic (a. 




1. Superior thoracic, 

2. Acromial thoracic. 

3. Alar thoracic. 

4. Long thoracic. 
6. Subscapular. 

6. Posterior circumflex. 

7. Anterior circumflex. 

Radial (a. radialis). 
Fig. 204. 




11 till 



1. Recurrent. 

2. Muscular. 

3. Anterior carpal. 

4. Superflclalis volae. 

5. Posterior carpal. 

6. Metacarpal. 

7. Dorsalis puUicis. 

8. Dorsalis indicls. 

9. Princeps pollicis. 

10. Radialis iudicis. 
-r Perforating. 

11. Palmar interosseous. 

12. Palmar recurrent. 

13. Deep branch of ulnar. 

14. Deep arch. 



der of the first rib 
to the lower bor- 
der of teres major. 



From bifurcation of 
brachial, along 
radial side of fore- 
arm to wrbt, winds 
backward around 
outer side of car- 
pus to upper end 
of fi rst interosseous 
space, passes for- 
ward between the 
heads of the first 
dorsal interosseous 
muscle to the palm 
of the hand, where 
it crosses the meta- 
carpal bones to the 
ulnar border, 
forming a deep 
arch. 



thoracicalis suprema). 

2. Acromial thoracic (a. 

thoracoacromialis ) . 

3. Long thoracic (a. thora- 

calis lateralis). 

4. Alar thoracic (a. thora- 

cica alaria). 

5. Subscapular (rami sub- 

scapulares). 
a. Dorsalis scapulae (a. 
circumflexa scap- 
ulae). 

6. Posterior circumflex (a. 

circumflexa humeri 
posterior). 

7. Anterior circumflex (a. 

circumflexa humeri 
anterior). 



(In forearm.) 

1. Radial recurrent (a. re- 

currens radialis). 

2. Muscular (rami muscu- 

lares). 

3. Anterior carpal (ramus 

carpeus volaris). 

4. Superficialisvolee (ramus 

volaris superficial is). 
( In wrist. ) 
I. Posterior carpal (ramus 
carpeus dorsalis). 



Distribution. 
To pectoral muscles. 

To muscles of the 

shoulder. 
To serratus magnus. 

To axillary glands. 

To subscapular mus- 
cles. 
To scapular muscles. 



To deltoid and 
shoulder-Joint. 

To deltoid and 
shoulder-joint. 



2. Metacarpal (aa. meta- 
carpaeaorsales). 

8. Dorsales pollicis (aa. 
dorsales pollicis). 

4. Dorsalis indicis (a. dor- 
salis indicis). 

(In hand.) 

1. Princeps pollicis (a. 

princeps pollicis). 

2. Radialis indicis (a. 

volaris indicis radi- 
alis). 

3. Perforating (rami per- 

forantes). 

4. Palmar interosseous 

(aa. metacarpeoe vo- 
lares). 

5. Palmar recurrent (aa. 

palmares recurrentes). 

6. Deep palmar arch (ar- 

cns volaris profundus). 



To elbow-joint and 
muscles. 



To radial side of 
forearm. 

To articulations of 
wrist. 

To complete super- 
ficial arch. 

Partially forms pos- 
terior carpal arch, 
which gives off 
dorsal interosseous 
arteries for third 
and fourth spaces. 

To first dorsal inter- 
osseous space. 

To dorsum of thumb. 

To radial side, dor- 
sum of index 
finger. 

To palmar surface of 

thumb. 
To palmar surface of 

index finger. 

Three, to communi- 
cate with ficgers. 

To interosseous 
spaces. 

To carpal articula- 
tions. 

The preceding five 
branches are from 
this arch. 
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Name. 
Brachial (a. brachialis). 

Fig. 205. 




Description. 

From lower border 
of teres migor to 
half inch below 
bend of elbow, 
where it divides 
into radial and 
ulnar. 



Branches. 

1. Superior profunda (a. 

profunda brachii supe- 
rior). 

2. Nutrient (a. nutricia 

humeri). 

3. Inferior profunda (a. 

profunda brachii in- 
ferior). 

4. Anastomotica ma^a (a. 

col lateral is media). 

5. Muscular (rami muscu- 

lares). 



Distribution. 

To triceps, humerus, 
and anconeus. 

To humerus. 

To triceps. 



To anastomosis 
about elbow. 

To coracobitushialis, 
biceps, and brach- 
ialis anticus. 



6" 7 



1. Superior profuDda. 

2. Inferior proftinda. 

3. Ana»u>motica magna. 

4. Nutrient. 
5-5-5. Muficular. 

6. Radial. 

7. Ulnar. 

Ulnar (a. ulnaris\ 
Fio. 206. 




From bifurcation of 
brachial, crosses 
to inner side of 
forearm, then de- 
scends to wrist, 
crosses annular 
ligament, and 
forms superficial 
arch. 



1. Anterior recnrrent, 

2. Posterior recurrent. 

3. Po«terior interofseous. 

4. Anterior interosseous. 

5. Muscular. 

6. Posterior carpal. 

7. Anterior ciinial. 

8. Deep palmar. 

9. Superficial arch. 

10. Digital. 

11. Superficialis voIk of radial. 



(In forearm). 

1. Anterior ulnar recur- 

rent (a. ulnaris recur- 
rens anterior). 

2. Posterior ulnar recur- 

rent (a. ulnaris recur- 
rens posterior). 

3. Interosseous (a. interos- 

sea communb). 
a. Anterior (a. interos- 
sea yolaris). 

h. Posterior (a. interos- 
sea dorsalb). 

c. Recurrent (a. inter- 
ossea recurrens). 

4. Muscular (rami muscu- 

lares). 

(In wrist.) 

1. Anterior carpal (ramus 

carpeus volaris). 

2. Posterior carpal (ramus 

carpeus dorsal is). 



(In hand.) 

1. Deep palmar or com- 

municating (ramus 
volaris profundus). 

2. Superficial arch (arcus 

volaris superficial is), 
a. Digital (aa. digitales, 
volarcs, communes). 



To form anastomosis 
about elbow. 

To form anastomosis 
about elbow. 



To deep structures 
of forearm, ante- 
rior. 

To deep structures 
of forearm, poste- 
rior. 

To anastomosis 
about elbow. 

To ulnar side of 
forearm. 

To wrist, through 
anterior carpal 
arch. 

Helps form posterior 
carpal arch, (a) 
Metacarpal. Is 
dorsal interosseous 
to ulnar side of 
little finger. 

Helps form deep 
palmar ait^h. 



To ulnar side of 
little and contig- 
uous sides of little, 
ring, middle, and 
index fingers. 
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acicalifi). 
Fig. 207.. 



Name. Description. Branches, 

Thoracic aorta (aorta thor- From lower border 1. Pericardiac (rami peri- 

of fourth thoracic cardiaci). 

vertebra to open- 2. Bronchial (aa. bronchi- 
ing in the dia- ales), 

phragm. 3. (Esophageal (aa. 

(BBophagese). 

4. Posterior mediastinal 
(rami mediastinales 
posteriores). 

5. Intercostal' (aa. inter- 
costales). 




^ 
^ 

^ 
^ 



^5 




1. Intercostals (9) on each side. 

2. BroDcliial. 

3. Pericardiac. 

4. CEsopbageal (4). 

5. Poelcrior mediastinal (6). 

Name, 

Abdominal aorta (aorta 
abdominalis). From 
opening in diaphragm to 
body of fourtn lumbar, 
where it divides into 
common iliacs. 



Fig. 208. 




1. Phrenic. 

2. CocUacHxis. 

3. Ganric. 

4. Splenic. 

5. Hepatic. 

6-G. Suprarenal. 

7. Superior raosentcric. 

8-8. Renal. 

9-9. Spermatic. 
10. Inferior mesenteric. 
12. Lumbar. 
18. Saora media. 
14. Common Iliac*. 



a. Posterior (rami pos- 

teriores). 

b. Spinal (rami 

spinales). 
f. Collateral (aa. col- 
laterales). 
Muscular (rauii mnscu- 
lai-es). 



Distribution. 
To pericardium. 

To lungs, nutrient 

vessels. 
To oesophagus. 

To glands in medi- 
astinum. 

Nine on each side. 
To intercostal 
spaces. . Twelfth 
called subcostal. 

To muscles and skin 
of back. 

To spinal cord and 
membranes. 

To walls of chest. 



Branches and Distribuiion, 

1. Phrenic (a. phrenica inferior). To diaphragm. 

(Coeliac axis) (a. coeliaca). Common trunk for three following 
arteries. 

2. Gastric (a. gastrica). To less curvature of stomach. 

3. Hepatic (a. hepatica). To liver, cafisule of Glisson, and gall-bladder. 

a. Pyloric. To pyloric end of stomach. 
6. Gastroduodenalis (a. gastroduodenalis). 

a. Gastro-epiploicadextra (a. gastro-epiploica dextra). To 

greater curvature of stomach. 
6. Pancreaticoduodenalis superior (a. pancreaticoduoden- 
al in superior). To pancreas, 
e. Cystic (a. cystica). To gall-bladder. 

4. Splenic. To spleen. 

a, Pancreaticse parvse. To pancreas. 
6. Pancreatica magna. To pancreas. 

c. Gastric (vasa brevia). To stomach. 

d. Gastro epiploica sinistra. To stomach. 

5. Superior mesenteric (a. mesenterica superior). 

a. Inferior pancreaticoduodenalis (a. pancreaticoduodenalis in- 

ferior). To pancreas and duodenum. 

b. Vasa intestini tenuis (aa. intestinales). To small intestine. 

c. IIe(x;olic (a. ileocolica). To right iliac fossa. 

d. C-olica dextra (a. colica dextra ) . To ascending colon. 

e. Colica media (a. colica media). To transverse colon. 
0. Suprarenal (a. suprarenal is). To suprarenal capsule. 

7. Kenal (a. renalis). To kidneys. 

8. Spermatic (a. spennatica interna). To testicle. 
Ovarian (a. ovarica). To ovary. 

9. Inferior mesenteric (a. mesenterica inferior). 

a. Colica sinistra (a. colica sinistra). To descending colon. 
6. Sigmoid (aa. sigmoidea^). To sigmoid flexure of colon, 
c. Superior hemorrhoidal (a. hemorrhoidalis superior). To 
upper portion of rectum. 

10. Lumbar (aa. lumbales, four on each side). Analogoustointercostals. 

(L Dorsal (ramus dorsalis). To muscles and skin of back. 
6. Spinal (ramus spinalis). To spinal cord and membranes. 
c. Abdominal (rami abdominaleK). To abdominal walls. 

11. Sacramedia(a. sacral is media). To Luschka's gland (coccygeal gland). 

12. Common iliacs. To pelvis and lower extremity. 



1 There are eleven intercostal spa(x» and a rerrion below the twelfth rib occupied by an Intercostal artery. The 
drat and second .spaces are occupied by intercostal arteries, from the subclavian. The succeeding nine spaces are 
occupied by intercostal arteries from the thoracic aorta. The region beneath the twelfth rib is occupied by the 
so-called twelfth intercostal artery, which, in reality, is not an intercostal, because not located between the ribs ; 
hence, as stated in the above table, the twelfth is called the subcostal artery. 
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Name, 

Common iliaC| right and 
left (a. iliaca communis). 

Fio. 209. 




Description. Branches. DiMribiUion. 

From bifurcation of Internal iliac (a. iliaca To pelvic structures, 

aorta to margins interna). (See below.) 

of intervertebral External iliac (a. iliaca To lower extremity, 

substance between externa). (See below.) 
last thoracic ver- 
tebra and sacrum. 



1-1. Common iliac. 
2-2. Internal iliac. 
3-8. External iliac. 

Internal iliac (a. iliaca 
interna). 




From bifurcation of 
common iliac to 
upper margin of 
great sacrosciatic 
foramen, wiiere it 
dividen into an 
anterior and pos- 
terior trunk. An- 
terior trunk sup- 
plies viscera of 
pelvis ; posterior 
trunk supplies 
walls. 



1. Common iliac. 

2. External iliac. 

3. Internal iliac. 

4. Anterior trunk. 

5. Posterior trunk. 
R. Obturator. 

7. Superior vesical. 

8. Middle vesical. 

9. Inferior vesical . 

10. Middle hemorrhoidal. 

11. Internal pudic. 

12. Sciatic. 

IB. Iliolumbar. 

14. Lateral sacral. 

15. Gluteal. 



(From anterior trunk). 

1. Superior vesical (aa. 

vesicales snperiores ). 

2. Middle vesical (a. vesi- 

calis media). 

3. Inferior vesical (a. vesi- 

cal is inferior). 

4. Vaginal (in female) (a. 

vaginalis). 

5. Uterine (a. nterina). 

6. Middle hemorrhoidal (a 

hsemorrhoidalis 
media). 

7. Obturator (a. obtura- 

toria). 

a. Iliac (ramus iliacus). 

b. Vesical (ramus vesi- 

calis). 

c. Pubic (ramus pubi- 

cus). 

a. Internal. 

b. Exteruus. 

8. Internal pudic (a. 

pudenda interna). 
a. Muscular (rami mus- 

cularei*). 
6. Inferior hemorrhoidal 

(a. hsemorrhoidalis 

inferior). 

c. Superficial perineal 

(a. perinei 8ui)er- 
ficialis). 

(L Transverse perineal 
(a. perinei trans- 
versa). 

e. Artery of bulb (a. 
bulbi urethne). 

/. Artery of corpus cav- 

emosum (a. ure- 

thralis) 
g. Dorsal artery of penis 

(a. dorsnlis penis). 
h. Arteria doi't^alis clito- 

ridis (in female). 

9. Sciatic (a. glutea infe- 

rior). 
a. Coccygeal (ramus 

coccygis). 
6. Inferior gluteal 

(ramus inferior). 



To apex and body 
of bladder. 

To base of bladder 
and vesicultt. 

To base of bladder 
and prostate 
gland. 

To vagina and cer- 
vix uteri. 

To uterus. 

To anus. 



To iliac fossa. 

To bladder. 

To posterior surface 
of 08 pubis. 

To obturator ex- 
tern us pectineus, 
etc. 

To these muscles and 
hip-joints. 



To muscles outside 

of pelvis. 
To anus. 



To muscles and skin 
of perineum. 

To structures behind 
bulb. 

To bulb of urethra 
and Cowper^s 
gland. 

To corpus cavemo- 
sum. 

To penis. 

To clitoris. 

To muscles at back 

of pelvis. 
To gluteus maximus. 

To gluteus maximus. 
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Name, 



Description, 



External iliac (a. iiiaca 
externa). 

Fig. 211. 




From bifurcation of 
common iliac to 
Poupart's liga- 
ment, where it 
becomes the 
femoral artery. 



Branches, 

e. Comes nervi ischiadici 

(a. comitans nervi 

ischiadici). 
d. Muscular (itimi mus- 

culares). 
c. Anastomotic (a. anas- 

tomotica). 
/. Articular (ramus ar- 

ticularis). 
(From posterior tiiink. ) 

10. Iliolumbar (a. ilio- 

lumbalis). 

a. Lumbar (ramus 

lumbalis). 

b. Iliac (ramus iliacus). 

11. Lateral sacral (a. 

sacralis lateralis), 
a. Superior. 
6. Inferior. 



12. Gluteal (a. glutsea 
superior), 
a. Superficial (ramus 

superior). 
6. Deep (ramus infe- 
rior). 

1. Deep epigastric (a. epi- 

gastrica inferior), 
a. Cremasteric (a. sper- 

matica externa). 
h. Pubic (ramus pubi- 

cus). 
e. Muscular (rami mus- 

culares). 

2. Deep circumflex iliac (a. 

circnmflexa ilium 
profunda). 



Distribution, 
To great sciatic 



nerve. 



To gluteus maximus. 

To branches of 

femoral. 
To hip-joint. 



To psoas and quad- 
rat us lumborum. 
To iliacus. 



To sacral canal. 

To sacral canal and 
structures on dor- 
sum of sacrum. 



To gluteus maximus. 

To glutei and hip- 
joint 
To abdominal walls. 

To spermatic cord 

and cremaster. 
To femoral ring. 

To abdominal mus- 
cles and skin. 

To internal oblique 
and transversalis. 



1. External iliac. 

2. Deep epigastric. 

3. Deep circumflex iliac. 

Femoral (a. femoralis). From Poupart's lig- 1. Superficial epigastric (a. 



Fig. 212. 




ament to opening 
in adductor mag- 
nus, where it be- 
comes the poplit- 
eal. 



1. Superior epigastric. 

2. Superior circumflex iliac. 

3. Superior external pudic. 

4. Deep external pudic. 

5. Proflinda femoiis. 
6-6. Muscular. 

7. Anastomotica magna. 



epigastrica super- 
ficialis). 

2. Superficial circumflex 

iliac (a. circumflexa 
ilium superficial is). 

3. Superficial external 

pudic (aa. pudendse 
externse). 

4. Deep external pudic 

(aa. pudendse ex- 
tern le). 

5. Profunda (a. profunda 

femoris). 
a. External circumflex 

(a. circumflexa 

femoris lateralis). 
6. Internal circumflex 

(a. circumflexa 

medial is). 

c. Pefo rating (four) (a. 
perforans prima, 
secunda, tertia). 

6. Muscular (rami muscu- 

lares). 

7. Anastomotica magna (a. 

genu 8ui>rema). 



To inguinal glands 
and skin of abdo- 
men. 

To skin of groin. 



To skin of groin, 
penis, and scro- 
tum. 

To skin of scrotum 
and perineum. 



To muscles of front 
of thigh. 

To adductore, gra- 
cilis, obturator 
ex tern us, and hip- 
joint. 

To muscles on po.<te- 
rior surface of 
thigh. 

To sarlorius and 
va^'tus extemus. 

To skin and knee- 
joint. 
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Fio. 21S. 




Description. 
From openiDg in 
adductor ms^us 
lo lower border of 
popHleae, where 
il divides into an- 
terior and poste- 
rior tibial. 



I. Bnperlor muBcular, 

2-2, BuperlarartlcuUr, IdMtiuI 
and Qxlemal. 

3. Sural— Interior mnacular. 

1. CulaneouB 

5. Aiygoa articular. 

6-B. lolbrior articular, external 
and interna]. 

8. IMalerioi tibial. 



Branche*. 

1. Muscular (rami mu9> 

lares). 

a. Superior (as. idusi 

Urea laterales ei 
mediates). 

b, Inrerior or sural (: 

9liraleB lalerales 
mediates ]. 

2. Culaneous (a. cutanea). 

3. Superior articular {m 

genu fluperiores). 

a. Interuiil (n. genu su 

periur medial is). 

b. Eilemal (a. mnu si 

perior latetBlis). 

4. AiygoB articular (a. 

genu media). 
6. loferior articular (a. 
genu iuferior 

0. Internal (a. genu ii 
ferior medial is). 

b. Eitemal (a. fteou it 
ferior lateralis). 



To adductor magnus 
and Sezors of 
thigh. 

To gsalrocnemius 



To va; 

inoer hamstring, 
and knee-joint 

To vastus eiiernus 
and knee-joint. 

To knee-joint 

To pnpliteus. head 
of tibia, and knee- 
joint. 

To kne^. 




1. External plantar. 

2. Internal plantar. 

S-3. Posterior perforating. 
4-4. Anterior perforating. 
5. Commiintcaltng. 
6-6. Digital, 



iJmallerthaD the ex- 
ternal; passee for- 
ward along the 
inner side of the 
foot lo Ihe inner 
side of the great 



Muscular and cutant 
brsDchee (rami . 
lares et cutanei). 



To the structures on 
the inner side of 
the fool and great 



Passes obliquelr To muscles, int^u- 

outward and for- ment, and faiciie 

ward to the base of sole, 

of the Mh meta- 1. PoBlerior perforating To anastomose with 

tarsal bone, then (three) (rami per- inlerosseoos 

turns inward to forantee). branoheafromme- 

the EpBce between taiaraal arterj. 

the bases of the 2. Digital (four) (aa. digi- To three outer and 

first and second tales plantares), half of second 

3. Anterior perforating 
(rami perforanteH). 
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Name. 


DtscripUon. 


Sraneha. 


DUlTJbution. 


Dorsalia pedis Is. dorsalU 


From bend of uikle 


1. Tarsal (aa. terBe» medi- 


To eitensnr brevis 


pedi.). 


to poBlerior part 


alea et laterales). 


digitorum and 








taisal joints. 


FIG. ZIB. 


UtBatHpaoe. 


2. MelaUrsa] (a. arcuala). 
a. Interohseoua (three) 









doreale«). 








b. Digital (aa. digilalea). 


Todo»um and con- 
tiguous sides of 


' ) 






four outer Inea 
and outer side of 


'*? f^ 






little toe. 


//iflMj 




3. Dor>ali8 hallocis (a. dor- 


To great loe. 


s/W 4 




salU hallucia). 




7 / ]M\ 




4. Digital (na. digilalea 


To doraum and con- 


SAIh 




dorsalea). 


tiguous sides of 
lirst and second. 






also inner side of 








first toe. 


1. Tucal. 




6. CommunicaiiDg (ramus 


To complete plantar 


2, Met«uirf«l. 




plantaris pro- 


arch by dipping 






fundus). 


between two heads 


1. Donal bBllDcli. 






of lirat doraal tn- 








and anastomosing 
with eiteraal 
plantar. 


Posterior libUI(«.tibialie 




1. Peroneal (a. peroniea). 




po«terior}. 


popliteal to foma 
between internal 


a. Muscular (rami mos- 


To muscles on poste- 




cuiares). 


rior and outer sur- 


Flo- JI«. 


malleolua and 




faces of leg. 




heel, wliere it di- 


6. Nutrient (a. nuiritia 


To fibula. 


yk 


vides inio inlemal 


fibulBf). 






c. Anlerior peroneal (a. 


Paasee to tarsus on 


plantar. 


malleolaria posterior 


anterior surface of 


A 




medialix). 


brane. 


// \\ 




d. Communicating 


Joins with brunch 


J \ 






of posterior tibial. 


w/ 




cans). 




li 




«. Posterior peroneal (a. 


To external malleo- 


fc/,- J 




malleoUrie posterior 


lus andOBCalcis. 


r 




lateralis). 




/ 




/. Eilemal enlcanean 


ToouterBideof heel. 


''?/ 








// 




laleraUs). 




r^7 




2. Muscular (rami muscu- 


To soleus and deep 


)\ 




lares). 


muscles. 


^l 




3. Nutrient (a. nutritia 


To tibia. 


* K 




tibiB!). 




io 






Join branch of pe- 






com mun lean lea). 


roneal. 


1. Fopllle&l. 




5. Inieroal calcanean 


To heel and inner 


a. Anterior llblml 




(rami calcanei 


ride of sole of foot. 






mediates). 





7. t^mmnal rating. 

8. Inlemal enlcanean. 

9. Internal |>lHntar. 
10. Sitemal plaour. 
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Name, Description, 

Anterior tibial (a. tibialis From bifurcation of 



anterior). 



Fig. 217. 




popliteal ; passes 
oetween two heads 
of gastrocnemius, 
and through the 
interosseous liga- 
ment; descends to 
bend of ankle, and 
becomes don>alis 
pedis. 



Branches, 

1. Posterior recurrent tibial 

(a. recurrens tibialis 
posterior) (not con- 
stant). 

2. Superior fibular (ramus 

fibularis). 

3. Anterior recniTent (a. 

recurrens tibialis 
anterior). 

4. Muscular (rami muscu- 

lares). 

5. Internal malleolar (a. 

malleolaris anterior 
medialis). 

6. External malleolar (a. 

malleolaris later- 
alis). 



Distribution, 

To popliteus and 
tibiofibular joint. 



To soleus and pero- 
neus longus. 

Assists in anasto- 
mosis about 
patella. 

To muscles on ante- 
rior surface of leg. 

To inner side of 
ankle 

To outer side of 
ankle. 



1. Poeterior recurrent tibial. 

2. Saperior fibalar. 

3. Anterior recurrent tibial. 

4. Muscular. 

5. Internal malleolar. 

6. Extenial malleolar. 



Name, 

Superior vena 
cava (vena 
cava superior). 
(See page 185.) 



Right innomi- 
nate or 

brachiocephalic 
(v. anony- 
ma dextra). 

(See page 185.) 



Description. 

From junction of 
right and left in- 
nominates to right 
ventricle, two and 
one-half to three 
inches in length. 



From junction of in- 
ternal jugular and 
subclavian on 
right side to oppo- 
site first cost.ll 
cartilage of right 
side, one inch in 
length. No 
valves. At 
angle of junction 
receives right 
lymphatic duct. 



Systemic Veins. 

Tributaries. 

1. Right innominate (v. 

anonyma dextra). 

2. Left innominate (v. anon- 

Jma sinistra), 
iastinal. 

4. Pericardiac (vv. pericar- 

diacse). 

5. Azy^os major (v. azygos 

major). 
a, Azygos minor (v. azygos 
minor). 
a. Left upper azygos. 



h. CEsophageal (vv. 

ccsophugeie). 
c. Mediastinal (vv. 
mediastinales). 
6. (Esophageal (v. cesoph- 
agea). 

c. Mediastinal (vv. medi- 

astinales). 

d. Pericardiac (vv. peri- 

cardiacs). 

e. Right bronchial (vv. 

bronchiales dextrse). 
/. Right superior inter- 
costal (v. intercostalb 
superior dextra). 

1. Internal jugular (v. jugu- 

laris interna). (See 
below.) 

2. Right subclavian (v. sub- 

clavia dextra). (See 
below. ) 

3. Inferior thyroid (v. thy- 

roidea inferior) 

4. Right vertebral (v. verte- 

bralis dextra). 



Source, 

Right side of head and right 

upper extremity. 
Left side of head and left 

upper extremity. 
From mediastinal space. 
From pericardium. 

From lower ten intercostal 
spaces of right side. 

From four or hve lower inter- 
costal spaces of left side. 

From three or four upper 
spaces in left ^ide below 
superior intercostal. 

From oesophagus. 

From mediastinal space. 

From oesophagus. 

From mediastinum. 

From pericardium. 

From right lung. 

From two or three upper in- 
tercostal spaces of right 
side. 



From thyroid gland. 

From cranial cavity, spinal 
canal, and deep muscles of 
the neck. 
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Name. 



Description. 



Left innominate 

(v. anonyma 

sinistra). 

(See pages 185 

and 197.) 



From junction of in- 
ternal jugular and 
subclavian on left 
side to opposite 
6r8t costal carti- 
lage of right side, 
two-and-one-half 
inches in length. 
No valves. At 
angle of junction 
receives thoracic 
duct. 



Tributaries. 

5. Right internal mammary 
(v. mammaria interna 
dextra). 



1. Left internal jugular (v. 

jugularis siniutra). (See 
below.) 

2. Left subclavian (v. sub- 

clavia sinistra). (See 
below. ) 

3. Left inferior thyroid (v. 

thyroidea inferior sinis- 
tra). 

4. Left vertebral (v. verte- 

bralis sinistra). 

5. Left interna] mammary 

(v. mammaria interna). 



Source. 

From phrenic nerve, medias- 
tinal glands, pericardium, 
sternum, anterior portion 
of intercostal spaces, und 
upper part of abdominal 
walls. 



Internal jugular 
(v. jugularis 

interna). 

( See pages 26 

and 106.) 



From jugular fora- 
men to root of the 
neck. Formed by 
junction of lateral 
and inferior pet- 
rosal sinuses. One 
pair of valves. 
Lies in sheath 
with carotid ar- 
tery and pneu mo- 
gastric nerve. 



6. Left superior intercostal 
(v. intercostalis superior 
sinistra). 

a. Left bronchial (v. 

bronchialis sinistra). 

b. Superior phrenic (v. 

phrenica superior). 

1. Lateral sinus. 

2. Inferior petrosal sinus. 

3. Facial (common) (v. 

facialis communis). 

a. Anterior division of 

temporomazillary). 

b. Facial (v. facialis). 

a. Angular (v. angu- 
laris). 

6. Frontal (v. fron- 
talis). 

c. Supra-orbital (v. 

supra-orbital is). 

d. Deep facial (v. 

facialis profunda). 

e. Internal palpebral 

(v. palpebralis 

inferior). 
/. Superior labial (v. 

labialis superior). 
g. Inferior labial (v. 

labialis inferior). 
h. Buccal (v. buccalis). 
i. Masseteric (v. mas- 

seterica). 
j. Submental (v. sub- 

mentalis). 
k. Inferior palatine (v. 

palatina inferior). 
/. Submental, maxil- 
lary (v. submax- 

itiaris). 
m Rnnine (v. don»alis 

lingufe). 

4. Lingual (v. lingualis). 

5. Pharyngeal (v. pharyn- 

gea). 

6. Superior thyroid (v. thy- 

roidea superior). 

7. Middle thyroid (v. thv- 

roidea media). 

8. Occipital {v. occipitalis). 



a. From thyroid gland. 



6. From cranial cavity, spinal 
canal, and deep muscles 
of the neck. 

c. From phrenic nerve, medi- 
astinal glands, pericar- 
dium, sternum, anterior 
portion of intercostal 
spaces, and upper part of 
abdominal walls. 

From two or three upper in- 
tercostal spaces of left side. 

From left lung. 

From phrenic nerve. 

From brain. 
From brain. 
From face. 

See external jugular vein. 

From side of nose. 
From forehead. 
From above orbit. 
From muscles of face. 
From lower lid. 



From upper lip. 

From lower lip. 

From side of mouth. 
From masseter muscle. 

From chin. 

From soft palate. 

From submaxillary gland. 

From tongue. 

From tongue. 

From pharyngeal plexos. 

From thyroid gland. 

From thyroid gland. 

From posterior surface of 
head. 
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Name, 

Lateral sinus 
(sinus later- 
alis). 
(See Figs. 26 
and 27, pages 
54 and 55.) 



Inferior pet- 
rosal Binus. 
(See Fig. 26, 
page 54.) 



Emissary veins. 



Subclavian. 
(See Fig. 104, 
page 197.) 



Df»cription. 

Venous channel^ in- 
side of cranial 
cavity ; outer coat 
formed by dura, 
inner by lining 
membrane of vein. 
Situated in at- 
tached margin of 
tentorium cere- 
belli. From tor- 
cular Herophili to 
jugular foramen. 



From termination of 
cavernous sinus to 
jugular foramen. 
Lies along lower 
border of petrous 
portion of tem- 
poral bone. 



Pass through aper- 
tures in cranial 
wall and connect 
outside veins and 
sinuses). 

Is continuation of 
axillary from 
outer border of 
first rib to inner 
end of clavicle, 
where it unites 
with the internal 
jugular to form 
the innominate. 



Tributariei^. 

1. Superior longitudinal siuus 

(sinus sagittalis super- 
ior). 

a. Superior cerebral veins. 

h. Veins of diploe. 

2. Straight sinus (sinus 

rectus). 
a. Inferior longitudinal 

(fsinus sagittalis 

inferior). 
h. Median cerebral veins 

(vv. cerebrales 

medianae). 
f. Vense Galeni (v. cerebri 
magna). 

a. V. corporis striati. 

6. Choroid vein. 

c. Basilar. 

d. Superior cerebellar. 

3. Occipital (v. occipitalis). 

4. Superior petrosal (sinus 

petrosus superior). 

5. Inferior cerebellar vein. 

6. Petro-squamous. 

7. Veins of diploe (vv. diplo- 

icae). 

1. Cavernous sinus (sinus 

cavemus). 
a. Inferior cerebellar veins 

(vv. cerebelli infe- 

riores). 
6. Ophthalmic (v. ophthal- 
mica). 

a. Superior ophthal- 
mic (v. ophthai- 
mica superior). 

h. Inferior ophthalmic 
(v. ophthalmica 
inferior). 

2. Circular sinus (sinus cir- 

cularis). 
a. Anterior. 
6. Posterior. 

3. Small veins (vv. minimie). 

4. Transvei^^ sinus (sinus 

transversus). 
See emissary system, Eck- 
ley*s Analomu of Head and 
Neck, pp. 100-102. 

1. External jugular (v. jugu- 

laris externa). 

2. Posterior division of tem- 

poromaxillary. 

a. Temporal (v. tempor- 

alis). 
I. Parotid (v. paro- 

tidea). 
II. Articular (v. arti- 
cularis). 

III. Anterior auricular 

(v. auricularis an- 
terior). 

IV. Transverse facial (v. 

transversa). 
V. Middle temporal (v. 
temporalis media). 
VI. Orbital (v. orbit- 
al i.s). 

b. Internal maxillary (v. 

maxilluris interna). 



Source. 
From brain and pericranium. 



From upper surface of brain- 
From bones of cranium. 



From free margin of falx 
cerebri. 

From surface of brain along 
longitudinal fissure. 

From ventricles of brain. 

From corpus striatum. 
From choroid plexus. 
From base of brain. 
From upper portion of cere* 

bellum. 
From falx cerebelli. 
From base of brain. 

From lower portion of cere- 
bellum. 
From lower portion of brain. 
From bones of cranium. 

From base of brain. 

From base of cerebellum. 



From orbit. 

From contents of orbit. 

From floor of orbit. 

Connect two cavernous sin- 
use:*. 



From internal ear, medulla, 

and pons. 
Onnect two inferior petrosal 

sinuses. 



From exterior of cranium and 
deep portion of face. 

From anterior division. (See 
fascial.) 

From temporal region. 

From parotid gland. 

From articulation of inferior 

maxillary. 
From ear. 



From side of face. 

From side of head. 

From eyelids. 

From sphenomaxillary fossa. 
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Name. 



Description. 



Axillary (v. 
axillarin). 



Brachial (v. 
brachialis). 



Continuation of 
basilic from lower 
border of teres 
major to outer 
border of first rib. 
Basilic passes from 
bend of elbow up- 
ward, pierces deep 
fascia half-way up 
arm, and then lies 
in relation with 
brachial vesseb. 



Radial (vv. 
radiales). 



Venae coniites 
formed by junc- 
tion of deep radial 
and ulnar veins 
just below bend of 
elbow, extend up- 
ward with brach- 
ial artery, and 
empty into axil- 
lary vein near 
teres major 
muscle. 



Vente comites from 
right Hide of hand 
and forearm to 
elbow in relation 
with radial artery. 



Tributaries. 

I. Middle meningeal 
(v. meningea 
media), 
ir. Deep temporal (v. 

perfoituis). 
III. Veins of diploe. 
IV^. Pterygoid (v. pteiy- 
goidea). 

V. Masseteric (v. mas- 

seterica). 

VI. Buccal (v. buc- 

calis). 
VII. Alveolar (v. alveo- 
la rib). 
VIII. Palatine (v. pala- 
(ina). 
IX. Inferior dental. 

3. Posterior auricular. 

4. Posterior external j ugular. 

5. Supi-ascapular. 

6. Transversalis colli. 

7. Anterior jugular (v. jugu- 

laris anterior). 

8. Branch of cephalic. 

1. Cephalic (v. cephalica). 

a. Median cephalic (v. 

mediana cephalica). 
6. Radial (superficial) (v. 

radialis). 

2. Superior thoracic. 

3. Acromial thoracic (v. 

thoracoacromialis). 

4. Long thoracic (v. thom- 

cicalis lateralis). 

5. Alar thoracic. 

6. Subscapular (v. subscapu- 

laris). 

7. Posterior circumflex (v. 

circumflexa posterior). 

8. Anterior circumflex (v. 

circumflexa anterior). 

9. Basilic (v. basilica). 

a. Common ulnar (super- 
ficial) (anterior ulnar, 
posterior ulnar). 

6. Median basilic (v. me- 
diana basilica). 

10. Median (v. mediana). 

11. Brachial. 

1. Superior profunda (v. pro- 

funda superior). 

2. Nutrient (v. nutricia). 

3. Inferior profunda (v. pro- 

funda inferior). 

4. Anastomotica magna (v. 

collatenilis ulnaris in- 
ferior). 

5. Muscular (rami muscu- 

lares). 

6. Radial (deep) (vv. radi- 

ales). (See below.) 

7. Ulnar (deep) (vv. ulnaris 

profundte). (See below.) 
(In forearm.) 

1. Radial recurrent (ramus 

recurrens). 

2. Muscular (rami muscu- 

lares). 



Source. 
From meninges. 

From temporal muscle. 

From bones of cranium. 
From pterygoids. 

From masseter. 

From buccinator. 

From alveolar process of 

superior maxillary. 
From hard and soft palate. 

From inferior maxillary 

bone, teeth, etc. 
From behind ear. 
From upper and back part of 

neck. 
From posterior scapular 

region. 
From side of neck. 
From submaxillary rogion. 

From arm. 

From superficial portion of 
arm. 

Connects median and cephalic 
veins. 

From dorsal surface of fingers, 
wrist, and radial side of 
forearm. 

From walls of thorax. 

From muscles about the 
shoulder. 

From side of thorax and ax- 
illary glands. 

From l3rmph glands of axilla. 

From muscles about scapula. 

From deltoid and shoulder- 
joint. 

From humerus and shoulder- 
joint. 

From superficial structures of 
forearm. 

From forearm and hand 
through anterior and pos- 
terior ulnar. 

Connects median and basilic 
veins. 

From superficial structui^eson 
front of forearm. 

From muscles on posterior 

surface of arm. 
From humerus. 
From structures back of 

elbow-joint. 
From elbow-joint. 



From muscles on anterior 
surface of arm. 



From elbow-joint. 
From deep muscles. 
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iVawif. 



Description. 



Ulnar (vv. 
ulnares) 



Vense comites from 
ulnar side of hand 
to elbow, where 
they empty with 
radial into brach- 
ial. Are iu rela- 
tion with ulnar 
artery. 



Inferior vena 
cava (vena 
cava inferior). 

(See Figs. 112 
and 122, pages 

21 2 and 232.) 



Formed by junction 
of the common 
iliac veins on right 
side of fifth lum- 
bar vertebra, and 
pa.sse8 upward, 
emptying into 
right auricle. 



Tribu(arie8. 

3. Anterior carpal (rami 

carpeee anteriores). 

4. Superficialis volse. 

(In wrist.) 

5. Posterior carpal (rete 

carpi dorsale). 

6. Metacarpal (vv. meta- 

carpeie dorsales). 

7. Dorsalis pollicis (v. dor- 

salis pollicis). 

8. Dorsalis indicis (v. dor- 

salis indicia). 
(In hand.) 

9. Princeps pollicis (v. prin- 

ceps pollicis). 

10. Radialitf indicis (v. vol- 

aris indicis radialis). 

11. Perforating (vv, perfor- 

antes). 

12. Palmar interosseous (vv. 

digitales volaris com- 
munes). 

13. Palmar recurrent. 

(In forearm.) 

1. Anterior ulnar recurrent 

(ramus recurrens). 

2. Posterior ulnar recurrent 

(rami recurrentes ante- 
riores). 

3. Anterior interosseous 

(vv. interossese ante- 
riores). 

4. Posterior interosseous 

(vv. interosseie poste- 
riores). 

5. Mu.<K;ular (rami muscu- 

lares) 

(In wrist.) 

6. Anterior carpal (rete 

carpi volare). 

7. Posterior carpal (rete 

carpi dorsale). 
(In hand.) 

8. Deep palmar (communi- 

cating) (ramus com 
municans). 

9. Superficial palmar arch 

(arcus volaris super- 
ticialis). 

1. Hepatic (three usually) 

(vv. hepatica'). 

2. Phrenic (v. phi-enica in- 

ferior). 
3 Suprarenal (vv. supra- 
renales). 

4. Renal (v. renal in). 

5. Right spermatic (v. sper- 

matica dextra). 
(Ovarian vein, right (v. 
ovarica) forms plexus 
in broad ligament and 
terminates same as 
spermatic vein). 

6. Lumbar (four on each 

side) (vv. lumbales). 

7. Right common iliac. 

S. Left common iliac. 



Source. 

From anterior surface of 
wrist and hand. 

From anterior surface of the- 
nar eminence. 

From posterior surface of 
wrist and hand. 

From second interosseous 
space and fingers. 

From t>06lerior surface of 
thumb. 

From posterior surface of in- 
dex 6nger. 

From thumb. 

From index finger. 

Communicate with dorsal in- 
terosseous veins. 
From interosseous spaces. 



From carpal articulations. 
From elbow-joint. 
From elbow-joint. 



From deep muscles on ante- 
rior surface of forearm. 

From deep muscles on poste- 
rior surface of forearm. 

From muscles on ulnar side 
of forearm. 

From anterior surface of 

wrist and hand. 
From posterior surface of 

wrist and hand. 

Ommunicates with deep 
radial veins. 

From palm of hand and 
fingers. 

From liver. 

From diaphragm. 

From adrenal tissue. Left 
vein usually empties into 
left renal or phrenic. 

From kidnev. Left renal 
receives left si)<?rmatic. 

From right testicle. 

From ovarv. 



From muscles and integument 

of loins. 
From pelvis and right lower 

extremity. 
From pelvis and left lower 

extremitv. 
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Name. 

Common iliac 
(vena iliaca 
communis). 

(See Fig. 134, 
page 265.) 



Exteraal iliac 

(v. iliaca 

externa). 

(See Fig. 134, 

page 255.) 



Femoral (v. 
femoralis). 
(See Figs. 150, 

151, and 152, 
pages 288 and 
291.) 



Popliteal (vv. 
poplitese). 
(See Fig. 164, 
page 508.) 



Description. 

Formed by union of 
external and in- 
ternal iliac veins 
in front of sacro- 
iliac articulation, 
and terminate in 
inferior vena cava. 



From termination 
of femoral at Tou- 
part'a ligament to 
sacro-iliac articu- 
lation. 



From opening in 
adductor magnus 
to Pou part's liga- 
ment. 



Formed by junction 
of anterior and 
posterior tibial 
venae comites, at 
lower border of 
popliteus muscle ; 
extends upward to 
opening in adduc- 
tor magnus. 



Tributaries. 

1. Lateral sacral (vv. sac- 

rales) (occasionally). 

2. Iliolumbar (v. iliolum- 

balls). 

( Left common iliac also 

receives middle sacral. ) 

3. Internal iliac (v. hypo- 

gastrica). 

o. Gluteal (vv. gluteee su- 
periores). 

h. Sciatic (v. gluteal infe- 
rior). 

c Internal pudic (v. pu- 
denda interna). 

d. Obturator (vv. obtura- 
toriae). 

€. Hemorrhoidal plexus 
(plexus hemorrhoid- 
alis). 

/. Vesicoprostatic plexus. 
Dorsal vein of penis or 
clitoris. 

g. Hemorrhoidal plexus 
(plexus hemorrhoid- 
alls). 

h. Uterine and vaginal 
plexus. 

4. External iliac (v. iliaca 

externa). (See below. ) 

1. Deep epig^tric (v. epi- 

gastrica inferior). 

2. Deep circumflex iliac (v. 

circumflexa ilium pro- 
funda). 

3. Pubic (v. pubica) (occa- 

sionally). 

1. Internal saphenous (v. 

saphena magna). 

a. Superficial epigastric (v. 
epigastrica superflci- 
alis). 

h. Superficial circumflex 
iliac (v. circumflexa 
ilium superficialis). 

c. External pudic (v. pu- 
denda externa), 

2. Profunda femoris (v. pro- 

funda femoris). 
a. External circumflex (v. 

circumflexa externa). 
h. Internal circumflex. 

c. Perforating. 

d. Nutrient. 

3. Muscular (rami muscu- 

lares). 

1. Sural veins (vv. surales). 

2. Articular (several) (vv. 

§enu, laterales et me- 
iales superiores ac 
inferiores). 

3. External saphenous (v. 

saphena parva). 

4. Anterior tibial (vv. tibi- 

ales anteriores). (See 
below. ) 

5. Posterior tibial (vv. tibi- 

ales posteriores). (See 
below.) 



Source, 
From pelvic wall. 

From iliacus and quadratus 

lumborum. 
From posterior wall of pelvis. 



From muscles and integument 
of gluteal region. 

From posterior surface of 
thigh. 

From perineum and external 
genitals. 

From pelvis and inner sur- 
face of thigh. 

From rectum. 



From bladder and prostate. 
From 'erectile tissue of 

penis. 
From rectum. 



From uterus and vagina. 



From anterior abdominal 

wall. 
From abdominal wall in iliac 

region. 

Small branch from pubic 
region. 

From inner side and dorsum 
of foot and inner side of 
leg and thigh. 

From abdominal wall — super- 
ficial. 

From upper portion of thigh 
and aoclominal wall. 

From inner side of thigh 

and pubic region- 
From deep structures of 

thigh. 
From muscles on front of 

thigh. 
From adductor muscles. 
From muscles on posterior 

surface of thigh. 
From femur. 
From muscles of anterior 

surface of thigh. 
From gastrocnemius. 
From knee-joint. 



From outer side and dorsum 
of foot, and outer and pos- 
terior portions of leg. 
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Name, 

Anterior tibial 
(vv. tibiales 
anteriores). 

(See page 312.) 



Dorsalis pedis 
(vv. dorsales 
pedis). 

(See page 314.) 



Posterior tibial 
(vv. tibiales 
posteriores). 

(^ee page 322.) 



Description, 

Continuation up- 
ward of venae 
comites of dorsalis 
pedis artery to 
junction with pos- 
terior tibial. 

Venfe comites from 
base of first inter- 
osseous Hpace to 
bend of ankle, 
where they be- 
come anterior 
tibial. 



Venae comites from 
junction of inter- 
nal and external 
S Ian tar between 
eel and internal 
malleolus to lower 
border of popli- 
teus, where they 
unite with ante- 
rior tibial to form 
popliteal. 



Internal plantar 
(v. plantaris 
mediaJis). 

(See pages 329 
and 330.) 

External plan- 
tar (v. plan- 
taris later- 
alis). 

(See pages 329 
and 380.) 



Portal vein 

(vena porta). 
(See Fig. 125, 
page 240.) 



Venae comites along 
inner side of foot 
to junction with 
external plantar to 
form posterior 
tibial. 

Venae comites which 
extend across the 
bases of metatarsal 
bones and along 
the outer side of 
foot, with external 
plantar artery, to 
join internal plan- 
tar to form poste- 
rior tibial. 

From behind upper 
border of head of 
pancTeas to trans- 
verse fissure of 
liver; lies be- 
tween layers of 
lesser omentum 
behind common 
duct and hepatic 
artery, three or 
four inches in 
length. 



Tributaries, 

1. Muscular (rami muscu- 

lares). 

2. Internal malleolar (v. mal- 

leolaris medialis). 

3. External malleolar (v. 

malleolaris lateralis). 

1. Tarsal (vv. tarsae). 

2. Metatarsal (v. metatar- 

sae). 
a. Interosseous (v. perfor- 

antes). 
I. Digital (vv. digitales). 

3. Dorsalis halhicis. 

4. Communicating (ramus 

plantaris profundus). 
1. Peroneal (page 322). 

a. Muscular. 

b. Nutrient. 

e. Anterior peroneal. 

d. Communicating (vv. 
communicantes) . 

f. Posterior peroneal. 

/. External calcanean. 
2 Muscular (rami mnscu- 
lares). 

3. Nutrient (vv. nutriciae). 

4. Communicating (vv. com- 

municantes). 
t5. Internal calcanean. 

6. Internal plantar (v. plan- 

taris medialis). (See 
below.) 

7. External plantar (v. plan- 

taris lateralis). (See 

below.) 
Superficial digital branches 
(vv. digitales superfici- 
aies). 



1. PoHterior perforating (vv. 

perforantes) (three). 

2. Digital (vv. digitales) 

(four). 

3. Anterior perforating (vv. 

perforantes anteriores). 



Source. 

From muscles on anterior sur- 
face of leg. 
From inner side of ankle. 

From outer side of ankle. 

From tarsal articulations. 
From joints and muscles. 

From interosseous spaces. 

From toes. 

From great toe. 

Connects with plantar veins. 



From muscles on fibular bide 
of leff. 

From fibula. 

From deep structures on an- 
terior surface of leg. 

Connects with posterior tibial 
venae comites. 

From behind external mal- 
leolar. 

From outer side of heel. 

From muscles on posteiior 
surface of leg. 

From tibia. 

Connects with peroneal vena? 
comites. 

From inner side of heel. 



From great toe and inner 
side of foot. 



1. Superior mesenteric (v. 

mesenterica superior), 
a. Colica media (v. oolica 

media). 
6. Ileocolic (v. ileocolica). 
c. Colica dextra (v. colica 

dextra). 

2. Splenic (v. lienalis). 

u. Pancreatic (vv. pancre- 

aticae). 
6. Vasa brevia (vv. gas- 

tricae breves). 

c. Gastro epiploica dextra. 

d. Inferior mesenteric (v. 

mesenterica inferior), 
a. Colica sinistra. 
6. Sigmoid (vv. sig- 

moideap). 



Communicate with metatarsal 
veins on dorsum of foot. 

From interosseous spaces and 
toes. 

Communicate with interosse- 
ous veins on dorsum of 
foot. 



From small intestines. 

From transverse colon. 

From caecum. 

From ascending colon. 

From spleen. 
From pancreas. 

From stomach. 

From greater curvature of 

stomach. 
From colon. 

From descending colon. 
From sigmoid flexure. 
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Natne. 



Description. 



Spinal veins 
(venee 
spinales). 



Cardiac veins 
(vv. cardi- 
ac8e). (See 

Fig. 98, 
page 185.) 



Numerous plexuses 
placed upon and 
within spinal col- 
umn. Terminate 
in vertebral in 
neck, intercostal 
in thorax, lumbar 
and sacral in loins 
and pelvis. 

Veins which return 
blood from sub- 
stance of heart. 



Tributaries. 

c. Superior hemorrhoidal 
(v. hemorrhoidalis 
superior). 

3. Cystic (v. cystica) (occa- 

sionally). 

4. Coronary. 

5. Pyloric 

1. Dorsi spinal (venie spin- 

ales dorsales). 

2. Meningorachidian. 

a. Anterior longitudinal. 
h. Posterior longitudinal. 

3. Ven» basis vertebrarum. 

4. Medulli spinal. 

1. (Coronary (vv. coronaria). 

2. Posterior cardiac (v. car- 

diaca posterior). 

3. Left cardiac (three or 

four) (v. cardiaca sin- 
istra). 

4. Anterior cardiac (three or 

four) (vv. cardiacffi an- 
teriores). 

6. Right coronary (v. coron- 

aria dextra. 

6. Coronary sinus (sinus cor- 

onarius). 

7. Vente Thebesii (numer- 

ous). 



Source. 
From hemorrhoidal plexus. 

From gall-bladder. 

From lesser curvature of 

stomach. 
From pylorus. 
From skin and muscles of 

back. 
From between vertebrae and 

membranes of cord. 
From whole length of spinal 

canal behind Ixnlie^. 
From whole length of canal 

behind cord. 
From bodies of vertebne. 
From spinal cord. 
From both ventricles and left 

auricle. 
From both ventricles. 

From left ventricle. 



From right ventricle. 



From back part of right au- 
ricle and ventricle. 

Dilated portion of coronary 
vein. 

From walls of right auricle 
— open directly into cavity. 



THE FOBTAL OIROULATION. 

1. The foramen ovale, situated in the posterior wall of the right auricle^ 
establishes a free communication between the auricles of the hearty and is usually 
closed in the adult by a membrane proceeding from below upward, called the 
valvula loraminis ovalis. 

2. The Eustachian valve (valvula vense cavae inferioris) is large, formed of 
endocardium and muscular fibres, and directs blood from the inferior vena cava 
through the foramen ovale into the left auricle. In the adult it is commonly 
small and identified by its cribriform appearance, situated between the anterior 
margin of the inferior vena cava and the right auriculo-ventricular orifice. 

3. The ductus arteriosus (Botalli) forms a direct opening between the pulmonary 
artery and the aorta. Through it venous blood is deflected into the arterial circula- 
tion. Its period of usefulness is during intra-uterine life. In the adult it obtains 
as a fibrous connective-tissue cord. It occasionally remains open in the adult. 

4. The hypogastric arteries (aa. umbilicales), one on either side, pass from the 
internal iliac arteries to the upper surface of the bladder, thence through the 
umbilical opening (annulus umbilicalis) to the placenta, through the umbilical cord. 
The portions of these vessels remaining patulous after birth are the superior 
vesical arteries. 

5. The umbilical vein (vena umbilicalis) passes from the placenta through the 
umbilical opening, through the umbilical cord to the transverse fissure of the 
liver. This vessel returns aerated blood from the placenta, and, obliterated after 
birth, forms the rouud ligament of the liver. 

6. The ductus venosus (Arantii) forms a communication between the umbilical 
vein and the inferior vena cava. It obtains in the adult as a fibrous cord in the 
fissure for the ductus arteriosus, on the |)osterior surface of the liver. 

Course of foetal circulation : Blood passes from the placenta, where it is puri- 
fied, to the transverse fissure of the liver through the umbilical vein. Here a 
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part is mixed with the blood of the portal vein (ramus sinistra vente portee), and 
follows the usual course of this vessel. The remainder passes through the ductus 
venosus to the inferior vena cava, and is mixed with blood coming from the lower 
portions of the body. This blood reaches the right auricle, and is partially 
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mixed (arterial and venoiuj blood > >. 

mixed with the contents of the superior vena cava, and directed by the Eustachian 
valve through the foramen ovale to tlie left auricle. From here it passes into the 
left ventricle, thence through the aorta, principally to the head and upper extrem- 
ities; that which does not feave the vessel through the branches of the arch of the 
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aorta is mixed with venous bloody which has passed from the superior vena cava, 
right auricle, right ventricle, and pulmonary artery, where the ductus arteriosus 
empties into the aorta. From this point the blood (principally venous) is dis- 
tributed to all other portions of the body, and part of it passes to the placenta 
through the internal iliac and hypogastric arteries. It will be noticed that the 
liver receives purified blood direct from the placenta, hence its large size in the 
foetus. The head and upper extremities receive richer blood than the lower 
extremities; this accounts for the relatively large size of these members. The 
lungs receive blood only for nourishment (this through the bronchial arteries), 
hence practically all blood which passes into the pulmonary artery reaches the 
aorta through the ductus arteriosus. (Fig. 218.) 



CHAPTER XXXII. 

SENSORY AND MOTOR CONDUCTION PATHS BETWEEN THE SPINAL 

CORD AND THE CEREBRAL CORTEX. 

By C. M. JACKS027, M.D. 

1. Sensory (afferent) conduction paths from the spinal cord to the cerebral 
cortex. 

A. Direct route (without traversing the cerebellum). 

a. Via tracts of Goll and Burdach (fasciculus gracilis et cuneatus). 

5. Via anterolateral ground bundle (fasciculi proprii). 
c. Via tract of Gowers (anterolateral ascending). 

J5. Indirect route {via cerebellum). 

a. Via tracts of Goll and Burdach (fasciculus gracilis et cuneatus). 

6. Via direct cerebellar tract (fasciculus spinocerebellaris dorsolateralis). 
c. Via tract of Gowers (fasciculus spinocerebellaris ventrolateralis). 

2. Motor (afferent) conduction paths from the cerebral cortex to the spinal cord. 
A, Direct route (without traversing the cerebellum). 

a. Via pyramidal tract. 
6. Via corpus striatum and mid-brain. 
jB. Indirect route (through cerebellum). 

a. Via pyramidal tract, nuclei pontis, cerebellum, and bulbar nuclei. 

The conduction paths within the central nervous system have, as yet, been very 
incompletely worked out. Of the paths between the periphery of the body (exclu- 
sive of the cranial nerve regions) and the cerebral cortex, the more important of 
the well-established afferent and efferent conduction paths are given in the above 
list. These paths are indicated in a diagrammatic way in Fig. 219, page 389. 
Each path is made up of a chain of neurone systems (a neurone system including 
a group of homologous nerve fibres and their cells of origin). Each system, 
as a rule, is indicated in the figure by a single neurone. 

Let us first consider the sensory (afferent) paths from the periphery to the cere- 
bral cortex. Sensory impulses pass into the spinal cord over the neurones, whose 
cell-bodies are located in the dorsal ganglia (sensory neurones of the first order). 
From the spinal cord to the cerebral cortex there are six paths over which the im- 
pulse may pass, three indirect (via cerebellum) and three direct (not traversing the 
cerebellum). 

In the direct sensory route, A a (see list above), the fibres pass up the tracts of 
Goll and Burdach, fasciculus gracilis et cuneatxis (/), over neurones of the first 
order, to end in the nuclei gracilis et cuneati. (These tracts transmit the muscle 
Siud joint sensations, not the cutaneous or painful.) Neurones of the second order, 
arising in the nuclei gracilis et cuneati, continue the sensory path upward through 
fibres of the mesial fillet (m), which cross to the opposite side and give off col- 
laterals to the bulbar nuclei (inferior olive, .formatio reticularis, etc.) and to the 
mid-brain, the axones terminating in the optic thalamus. A few axones continue 
uninterrupted to the cerebral cortex. In general, however, the path is continued 
by sensory neurones of the third order, arising in the optic thalamus and extend- 
ing to the cerebral cortex. Thus, in route A a three neurone systems transmit 
the impulse from the periphery to the cortex. 

In sensory route, A b, the impulse is transmitted from the neurones of the first 
order, via collaterals, to the gray matter of the anterior horn. Neurones of the 
second order, arising here, continue the path upward through the anterolateral 
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ground bundle (fasciculi proprii), A, of the spinal cord, thence into the posterior 
longitudinal bundle {fasciculus tongitudinalis medialis), giving off collaterals (and 
partly ending) in bulbar nuclei and mid-brain, terminating in optic thalamus. 
Neurones of third order continue path to cortex, as in ^ a. 

In sensory route, A c, the impulse is transmitted, via collaterals, to cells of gray 
matter of spinal cord. Neurones of the second order continue the path upward 
through the anterolateral ascending tra^, g (Gowers'), through dorsal region of 
medulla and pons, to end in mid-brain and optic thalamus, etc. From the optic 
thalamus, neurones of the third order continue to cerebral cortex, as in J. a and 
A b. Routes A b and A c 'probably transmit cutaneous and painful sensations. 

In the indirect route, B a, the impulse passes upward, as in A a, to the nuclei 
gracilis et cuneati. From these, neurones of the second order ascend through the 
inferior peduncle, £, of the same and opposite side, to the vermis^ giving off col- 
laterals to the nucleus dentatuSy etc. From the vermis, neurones of the third order 
pass to the nucleus dentatus; and neurones of the fourth order proceed from the 
nucleus dentatus, via superior peduncle, to the red nucleus of opposite side (a few 
fibres proceeding uninterrupted to the thalamus). From the red nucleus, neurones 
of the fifth order ascend to the optic thalamus; and thence neurones of the sixth 
order to the cerebral cortex, as in direct routes. 

In indirect sensory route, jB 6, the neurones of the first order transmit the im- 
pulse, via collaterals, to the cells of the column of Oarke. These, the neurones of 
the second order, send axones upward in the direct cerebellar travel {fasciculus spino^ 
cerebellaris dorsolatei^alis), via inferior peduncle, to the vermis of same and oppo- 
site sides, giving off collaterals to the nucleus dentatus, etc. From the vermis, 
neurones of the third, fourth, fifth, and sixth orders proceed to the cerebral cortex, 
just as in route B a. 

In indirect sensory route, B c, neurones of the first order give collaterals to cells 
of gray matter. From these, the neurones of the second order, the path is con- 
tinued up Gowers' tract {fasciculus spinocerebellaris ventrolaieralis), as in direct 
route, A c. On reaching the mid-brain, however, the fibres here concerned leave 
those of the direct route and curve upward, reaching the superior vermis via the 
superior peduncle of the cerebellum. Thence to the cerebral cortex the path is 
continued by neurones of the third, fourth, fifth, and sixth orders, as in routes B a 
and B 6. 

It will be observed that the indirect sensory routes are more complex, involving, 
in general, six neurone systems, while the direct routes require only three. 

Having traced the various paths of a sensory impulse ascending to the cerebral 
cortex, let us now consider the various paths by which a motor impulse may pass 
from the cerebral cortex downward through the spinal cord to the peripheral 
muscles. We may classify these efferent paths, as we did the afferent, as indirect 
{via cerebellum) and direct (not traversing cerebellum). 

Direct motor route, A a, begins with motor neurones of the first order, the 

Syramidal cells in the motor areas of the cerebral cortex. The axones from these 
escend in the corona radiata, internal capsule, and pyramidal tracts to the lower 
end of the medulla oblongata. Here they diverge into three separate paths: (1) 
The majority of the fibres cross to the opposite side (pyramidal decussation) and 
descend in the crossed pyramidal trad {fasciculus cerebrospinalis lateralis) , ending 
in the gray matter of the anterior horn; (2) a small proportion of the fibres 
descend in the direct pyramidal tract, { fasciculus cerebrospinalis ventralis), ending 
in the gray matter of the anterior horn, chiefly of the same side; (3) a few 
fibres descend in the crossed pyramidal tract of the same side, to end in gray 
matter of anterior horn. In all three cases, neurones of the second order are the 
motor cells of the anterior horn, whose axones pass out of the spinal cord in the 
ventral (motor) roots of the spinal nerves, to end in the peripheral muscles of the 
body. Thus only two neurone systems are necessary to carry a motor impulse 
from the cerebral cortex to a peripheral muscle. (The same holds good for motor 
cranial nerves.) 
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Id direct motor route, A b, the neurones of the first order are celU of the cere- 
bral cortex (chiefly the frontal region), sending axones downward to end iu the 
aorpiu all latum From the corpus striatum neurones of the second order descend 
to the mid brain (Edinger) From the mid brain neurones of the third order 
descend to the spinal cord in various ways chiefly via anterolateral descending 
tract, to end m the gray matter of the anterior horn, thence via the motor cells 




of the anterior horn (in this case acting as neurones of the fourth order) over the 
ventral roots of spinal nerves to peripheral muscle, as in motor route, A a. 

In indirect motor route, B a, the neurones of the Brst order are cells of the motor 
area of the cerebral cortex, similar to those in motor route A a. The asones, after 
descending through internal capsule and pyramidal tracts to the pons, end in (or 
give collaterals to) the nuclei pontis. These, the neurones of the second order, 
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proceed via middle peduncle to the cortex of cerebellar hemisphere of the opposite 
side; thence, via neurones of third order, to nucleus dentatus (some fibres not 
interrupted here). From nucleus dentatus, neurones of fourth order descend to 
bulbar nuclei (formatio reticularis, inferior olive, etc.). From the bulbar nuclei, 
neurones of the fifth order descend in various ways , to end in gray matter of the 
anterior horn; thence, via motor anterior horn cells (in this case, neurones of the 
sixth order), to muscles, as in motor routes A a and A b. Thus it will be seen 
that the same neurones may act as a system of one order in one path and of a 
different order in another path. 



SOME GENERAL PROPOSITIONS CONCERNING NERVE IMPULSES. 

1. All nerve impulses conform to the reflex type. 

2. A reflex path is provided connecting every sensory point of the body with 
every motor point. 

3. Between any given sensory point and motor point of the body a reflex im- 
pulse may pass over many different paths. For example, between the peripheral 
sensory and motor points shown in Fig. 219, page 389, reflex paths may readily 
be traced as follows : 

a. Directly across the cord, via collaterals, to motor cells. 

6. Indirectly across the cord in many ways, via association neurones. 

c. Reflected from medulla, returning via bulbar nuclei. 

d. Reflected from cerebellum, ascending over various paths, returning via 

bulbar nuclei. 

e. Reflected from mid-brain, ascending in various ways, returning via antero- 

lateral descending tract. 
/. Reflected from basal ganglia, via thalamus and corpus striatum, etc. 
g. Reflected from cerebral cortex (as stated above). 



Description op Fig. 219, page 889. 

Diagram to represent some of the priocipal paths between the spinal oord and the cerebral cortex. 

1, 1. Cell-bodies of sensory neurones of the firnt order. Their axones give off collaterals : (a) To motor cells (6) per- 
mitting direct spinal reflex ; (6) to association cells, permitting indirect spinal reflex ; (c) to cells of Clarke's column 
sending axones through direct cerebellar tract to cerebellar cortex ; (<2 ) to cells whose axones ascend through 
Gowers' tract to the cerebellum, etc.: («) to cells whose axones ascend through the anterolateral ground bundle and 
posterior longitudinal bundle to optic thalamus ; (/) the main trunks terminating above in the nuclei gracilis and 
cuneati. 

2. Cell of Clarke's column, sending axone through direct cerebellar tract to cer bellar cortex. 

8. Sensory cells of gray matter, whose axones ascend through Qowers' tract {g) to the cerebellar cortex or to the 
optic thalamus. 

4. Sensory cell of anterior horn, whose axone ascends through the anterolateral ground bundle (A) and posterior 
longitudinal bundle to reach the optic thalamus, giving collaterals to the nuclei of the bulb and mid-brain. 

5. Association cell of spinal cord, connecting aflierent and efferent neurones. 

6, 6. Ix)we8t motor neurones, whose axones emerge through motor roots of spinal nerves. 

7, 8, 9, 10. Cells of nuclei gracilis and cuneati, whose axones ascend to the cerebellar cortex {via Inferior peduncle, 
k) ; and to the optic thalamus, via mesial flllet (m), giving collaterals to bulbar and mesencephalic nuclei. 

11. Motor cell of bulbar nuclei (formatis reticularis, olive, etc.), whose axone descends In anterolateral descending 
tract (o) to the motor cells in anterior horn of cord. 
12, 13. Cells of cerebellar cortex, sending axones to nucleus dentatus. 
14. Cell of cerebellar cortex, whose axone descends to bulbar nuclei. 
15, 16. Cells of nucleus dentatus. sending axones to red nucleus and thalamus, respectively. 

17. Cell of nuclei pontis, sending axone to cerebellar cortex, via middle peduncle. 

18. Motor neurone from corpora quadrigemlna to spinal cord, via anterolateral descending tract (similar neurones 
occur in red nuclei). 

19. Neurone fh)m corpora quadrigemlna to optic thalamus. 

20. Neurone trova red nucleus to optic thalamus. 

21. Neurones from optic thalamus to cerebral cortex. 

22. Neurone from optic thalamus to corpus striatum, 

23. Pyramidal motor neurones from cortex to spinal cord and nuclei pontis via pyramidal tracts (p). 

24. Neurone from cerebral cortex to corpus striatum. 

25. Neurone from corpus striatum to corpora quadrigemlna, etc. 
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metamerism:. 



By C. M. Jackson, M.D. 

The human body, like that of moet of tbe lower aoimala, exhibits a segmeatal 
type of structure; that is to say, the body is built up of a number of successive 
segments (metameres), which, although modified in the various body regions, 
present each the same Fundamental plan of structure. This segmentation (metam- 
erism) is somewhat masked in the adult human body, but is very clearly shown 
in the embryonic development, and especially in the structure of the lower 
animals. In maoy of the worms, for example, the body is almost entirely made 
up of segments, which are exactly alike. Each metamere has its own distinct 
muscular segment (myomere, myotome), skeletal segment (scleromere, sclerotome), 
vascular segment (angeiomere), neural segment (neuromere), intestinal segment 
(enteromere), excretory s^ment (nephromere), and segmental reproductive organs. 

In the development of the human embryo a similar arrangement appears, ex- 
cept that the alimentary and reproductive systems show but slight traces of seg- 
mentation. Each primitive metamere (ureegmenl of the Germane) includes 
typically myomere, scleromere, neuromere, angeiomere, enteromere, nephromere, 
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and is enclosed in its own akin segment, or denuatomere. Aside from the head, 
in which the number of segments is uncertain, there are about thirty-five to 
thirty-eight primitive metameres in the human embryo, of which eight are cervical; 
twelve, thoracic; five, lumbar; five, sacral; and five to eight, caudal. The 
primitive segmental arrangement of the embryo is modified in the adult body by: 
(I) The reduction or disappearance of certain portions (as in coccygeal region); (2) 
excessive development of special regions (head, extremities, etc.); (3) fusion of 
successive segments (spinal cord, various muscles, etc.), and (4) migration of cer- 
tain structures (muscles, nerves, etc.). 
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In the trunk region, however, the adult body still exhibits characteristic metam- 
erism. If we except the limbs, which are budded off laterally in the pectoral 
and pelvic r^ions, the relations of the various constituents of a typical metamere 
are indicated in Fig. 220. The skeletal segment (scleromere) is represented by 
the vertebra dorsally, and the ribs laterally. The muscular segment (myomere), 
aside from the visceral constituent in the intestinal wall, appears in two divisions, 
dorsal and ventral. The dorsal division {D) forms the muscular group, filling 
the costo-vertebral groove on each side. Tlie ventral division (F) splits into 
several layers in the ventrolateral body-walls, and is represented (in part) by the 
intercostal and abdominal oblique muscles. The neural segment (neuromere) 
includes the corresponding section of the spinal cord, a pair of spinal nerves with 
their branches, and a pair of sympathetic ganglia. The spinal nerve on each side 
is formed by a dorsal (posterior) sensory root bearing a ganglion, and a ventral 
(anterior) motor root. The two roots unite to form a mixed trunk which passes 
out through the intervertebral foramen, and, often giving off a small recurrent 
meningeal branch, divides into the dorsal (posterior) and ventral (anterior) 
divisions. The dorsal division supplies the aorsal muscular division and the 
overlying skin. The ventral division supplies the remainder of the body-wall, 
and sends a branch (ramus communicans) to join the sympathetic ganglion. The 
sympathetic ganelion on each side gives off a recurrent branch to the meninges, 
and sends branches ventrally through the mesentery to supply the visceral s^- 
ment. The vascular segment (angeiomere) includes the corresponding section of 
the aorta, a visceral branch to the intestine, and a pair of lateral arteries. Each 
of the latter (e. g,y intercostals) divides into a dorsal (posterior) and a ventral 
(anterior) branch. These branches accompany the corresponding branches of the 
spinal nerves, and agree with them in distribution. The corresponding veins are, 
of course, included in the angeiomere, although not shown in the diagram. The 
enteromere and dermatomere include the corresponding segments of the alimentary 
canal and skin, respectively. 
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Abdomen, pelvis, organs of, 

220 
Abdominal aorta, 238, 372 
arteries, 372 
muscles, general, 201 
organs, identification of, 209 

nerves of, 243 
ring, internal, 213 

external, pillars of, 202 
topography, 215 
vessels, dissection of, 238 
walls, dissection of, 200 
nerves of, 204 
vessels of, 204 
Abducens nerve, 93 
Abducent nerve, 63 
Abductor hallucis muscle. 328 

minimi digiti muscle, 328 
Abscess, psoas, 273 
Absorptive function of peri- 
toneum, 216 
Accelerator muscle of back, 344 

urinjB, 251 
Accessory obturator nerve, 277 

sinuses, 49 
Acromion process, 139 
Adductor brevis muscle, 294 
longus muscle, 294 
magnus muscle, 294 
minimi digiti muscle, 61 
muscles, 293 

obliquus hallucis muscle, 
332 
pollicis muscle, 161 
pollicis muscle, 161 
transversus hallucis muscle, 
332 
pollicis muscle, 161 
Alcock's canal, 254 
Alimentary canal, 220 
Alveolar artery, 367 

veins, 380 
Anal muscles, dissection, 251 
Analysis of kidney, 231 

of ligament, triangular, 253 
of stomach, 221 
of sympathetic nerve, 355 
of uterus, 235 
Anastomotica magna, 371 
artery, 149 
femoral, 292 
vein, 380 
Anastomosis of neck, deep, 343 

of neck, superficial, 343 
Angeiomere, 391 
Angular vein, 378 
Annular ligament, anterior, 152 
311 
external, 324, 325 
internal, 317, 321 



Annular, posterior, 167, 169 
Ansa hypo^lossi, 107, 135 
Anterior ciliary arteries 86 

commissure, 71 

crural nerve, 277 

mediastinum, 184 

perforated space, 61 

pillar of palate, 76 

spinal artery, 75 
Antero-lateral arteries, 160 

ganglionic arteries, 368 
Antero-median arteries, 59, 

368 
Antihelix, 95 

fossa of, 95 
Antitragus, 95 
Antrum of Highmore, 46 

mastoid, 50 
Anus, 227 

Aorta, abdominal, 238, 372 
branches of, 238 

arch of, 194 

relations of, 195 

ascending, 194 

bifurcation of, 269 

thoracic, 196, 372 
relations of, 196 
Aortic arch, 185 

plexus, 244 

valve, 191 
Apertura scalse vestibuli coch- 

lese, 102, 103 
Apex of heart, 186 

of sacrum, 259 
ApK>neurosis, vertebral, 341 
Apparatus, lacrymal, 87 
Appendices epiploicse, 224 
Appendicular artery, 241 
Appendix vermiformis, 210, 

225 
Aquceductus cochleae, 103 

Fallopii, 101 

Sylvii, 72 

vestibuli, 102 
Aqueous humor, 93 
Arachnoid membrane, 57, 75 
Arantius, ductus, 384 
Arch of aorta, 194 

aortic, 186 

crural, 202 

dorsal, of foot, 262 

palmar, deep, 155, 165 
superficial, 155, 165 

plantar, 330 
Armpit, 139 
Area of Broca, 62 

cribrosa media, 101 
superior, 101 

of smell, 63 
Areas, peritoneal, kidneys, 232 
Arteria centralis retinae, 92, 

368 



Arteria comes nervi ischiadic!, 
374 
phrenici, 369 
dorsalis indicis, 370 

pedis, 376 

pollicis, 370 

scapulae, 370 
gastro-epiploica sinistra, 372 
pancreatica magna, 372 

parva, 372 
princeps pollicis, 370 
receptaculi, 367 
Arteriosus, ductus, 384 
Artery or arteries, abdominal, 

372 
acromial thoracic, 146 
alar thoracic, 146 
alveolar, 120, 367 
anastomotica magna, 149, 

371, 374 
anterior spinal, 75 
antero-lateral, 60 
antero-median, 59 
appendicular, 241 
articular of knee, 375 
ascending pharyngeal, 119 
auricular, 366 

anterior, 366 

deep, 367 

posterior, 119, 366 
axillary, 145, 370 
basilar, 369 
brachial. 139, 148, 371 

branches of, 148 
bronchial, 194, 372 
buccal, 120, 367 
of bulb of urethra, 373 
bulbar, 369 
calcanean, external, 376 

internal, 376 
carotid, common, 109, 115 

external, 109 

internal, 59, 109, 367 
carpal, anterior, 370, 371 

posterior, 370, 371 
cerebellar, anterior-inferior, 
60 

posterior-inferior, 60 

superior, 60 
cerebral, anterior, 59, 368 

middle, 59, 368 

posterior, 59, 368 
cervical, ascending, 369 

deep, 348. 352 

superficial, 369 
choroid, anterior, 60, 368 

postero-lateral, 60 

postero-mesial, 60 
ciliary, anterior, 86, 92, 367 

long, 92, 367 

short, 92, 367 
circumflex, anterior, 146 
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Artery, circumflex, external, 
374 

iliac, superficial, 292 

internal, 374 

posterior, 140, 146 
coccygeal, 373 
colica dextra, 241, 372 

media, 241 

sigmoidea, 242 

sinistra, 342 
collateral, 372 
comes, 271 
common carotid, 195 
communicating, anterior, 
59 

of brain, 368 

ophthalmics, 368 

posterior, 59 
coronary, left, 186 

of lips, 78 

right, 186 
corpus cavernosum, 373 
cremasteric, 374 
cri co-thyroid, 117 
cystic, 372 
dental, inferior, 367 

posterior, 367 

posterior-anterior, 367 

posterior-superior, 120 
digital, of hand, 371 
dorsal, of clitoris, 373 

lumbar, 350 

of penis, 373 
dorsaiis hallucis, 376 

pedis, 315 
duodenum, 222 
ear, 96 
epigastric, deep, 207, 374 

superficial, 291 

superior, 369 
ethmoidal, anterior, 92, 367 

posterior, 92, 367 
external circumflex, 292 
facial, 24, 108, 118, 365 

transverse, 366 
femoral, branches, 291 

table of, 290 
fibular, superior, 377 
frontal, 90, 93, 367 

anterior, internal, 368 

ascending, 368 

internal, inferior, 368 
middle, 368 

posterior, internal, 368 
funicular, 237 
ganglionic, antero-lateral, 
368 

antero-median, 368 

postero-lateral, 368 

postero-median, 368 
gastric, 209, 221, 239 
gastroduodenal, 221, 372 
gastro-epiploica dextra, 221, 
372 

sinistra, 221 
gluteal, 270, 300 

inferior, 373 

superior, 374 
hemorrhoidal, inferior, 373 

middle, 271, 373 

superior, 372 . 
hepatic, 239, 372 

branches of, 239 

physiology of, 241 
hypogastric,' 270, 384 



Artery, ileocolic, 241, 372 
ileolumbar, 374 
iliac, 373 

circumflex, 374 

common, 372 
right, 269 

external, 269, 270 

internal. 269 

internal, 377 
inferior, 369 

infra-orbital, 18, 120, 367 
innominate, 195 
intercostal, 177, 372 

anterior, 369 

dorsal branches of, 349 

superior, 369 
internal circumflex, 292 

mammary, 177, 185 

maxillary, 37, 119 
interosseous, anterior, 371 

common, 371 

palmar, 370 

posterior, 371 

recurrent, 371 
of kidneys, 233 
lacrymal, 367 
lingual, 109, 117 
long thoracic, 146 
lumbar, 243, 372 
malleolar, external, 377 
mammary, internal, 369 
masseteric, 120, 367 
mastoid, 366 
maxillary, internal, 366 
median spinal, 75 
mediastinal, 369, 372 
meningeal, 56 

anterior, 56, 367 

middle, 56, 367 

posterior, 56, 367 

small, 367 

table of, 57 
mental, 17, 367 
mesenteric, inferior, 242, 372 

superior, 241, 372 
metacarpal, 370 
metatarsal, 376 
muscular, brachial, 371 

ophthalmic, 92 
musculophrenic, 369 
mylohyoid, 367 
nasal, 92, 367 
nasopalatine, 120 
nutrient, 149 

of femur, 149 

of humerus, 371 

of tibia, 321 
obturator, 271, 295, 373 
occipital, 348, 118,340 
oesophageal, 372, 369 
ophthalmic, 367 

table of, 92 
orbital, 366 
oyarian, 237, 243, 372 
palatine, descending, 120 

posterior, 120 
palpebral, 367 

inferior, 92 

superior, 92 
pancreaticoduodenalis, 372 

inferior, 241 

superior, 372 
parietal, ascending, 368 
parieto-temporal, 368 
perforating, 292 



Artery, perforating, femoral, 
374 

mammary, 369 

radial, 370 
pericardiac, 369, 372 
perineal, superficial, 373 

transverse, 373 
peroneal, 323, 324, 376 

posterior, 376 
pharyngeal, 366 

ascending, 366 
phrenic, 372 

left, 239 

right, 239 
plantar, external, 330, 375 

internal, 375 
of pleura, 193 
of pons varolii, 60 
popliteal, 308, 375 

articular branches, 309 
posterior auricular, 119 

spinal, 75 
postero-lateral, 60 
postero-median, 60 
prevertebral, 366 
profunda cervicis, 369 

femoris, 374, 292 

inferior, 149, 371 

superior, 148, 149, 371 
prostate, 234 
pterygoid, 120, 367 
pterygopalatine, 120, 367 
pubic, 373, 374 
pudic, 271, 301 

deep, 292 
external, 374 

external, 292 

internal, 373, 374 

superficial, external, 374 
pulmonary, 186, 198 
pyloric, 2*21, 372 
radial, 155, 165 
radialis indicis, 370 
recurrent palmar, 370 

radial, 370 
renal, 242, 372 
sacra media, 243, 372 
of scalp, 52 

sacral, lateral, 270, 374 
scapular, posterior, 342, 352, 

369 
sciatic, 271. 301, 373 
sigmoid, 372 
spermatic, 213, 242, 246 
sphenopalatine, 367 
spinal, 75, 327 

anterior, 369 

lateral, 369 

posterior, 369, 372 
splenic, 230, 241, 372 
sternal, 369 
of stomach, 221 
stylomastoid, 366 
subclavian, 135, 369 

left, 191 
subscapular, 146, 371 
superficial temporal, 119 
superficialis vola?, 370 
superior hemorrhoidal, 242 

thoracic, 146 

thyroid, 108, 117 
supra-orbital, 19, 89, 92, 367 
suprarenal, 242, 372 
suprascapular, 143, 369 
tarsal, 376 
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Artery, temporal, anterior, 366 
deep, 120, 367 
middle, 366 
superficial, 366 
thoracic, acromial, 370 
alar, 370 
long, 370 
superior, 370 
thyroid axis, 369 

inferior, 369 
tibial, anterior, 313, 314, 377 
posterior, 317, 321 
recurrent, anterior, 377 
posterior, 377 
trachial, 369 

transversalis colli, 341, 369 
tympanic, 366, 367 
of tympanum, 99 
ulnar, 155, 165 

recurrent, anterior, 371 
pK>sterior, 371 
uterine, 271, 373 
of uterus, 236 
vaginal, 271, 373 
vasa brevia, 221 
vertebral, 348, 369 
vesical, 373 

inferior, 271, 373 
middle, 271, 373 
superior, 271, 373 
Vidian, 120, 369 
Articular artery, inferior (of 
knee), 375 
superior, of knee, 375 
branches, 306 
crural nerve, 277 
popliteal artery, 309 
recurrent, 305 
veins, 382 
Articulation, temporomandib- 
ular, 34 
Aryteno-epiglottideus muscle, 

128 
Arytenoid cartilage, 128 
Ascending aorta, 194 
colon, 210 

pharyngeal arterv, 119 
vena cava, 186, 269 
Attachments, mesentery, 219 
Attrahens aurem muscle, 23 
Auditory canal, internal, 101 
meatus, external, 96 
nerve, 63 

ganglia of, 104 
Auricle of heart, 186 
left, 190 

openings of, 190 
ripht, function of, 189 
Auricular artery, 366 
anterior, 366 
deep, 367 

posterior, 119, 366, 380 
fissure, 36 
nerve, vagus, 138 
vein, anterior, 379 
Auricularis magnus nerve, 107, 

131 
Auriculo-ventricular groove, 
186 
valve, 191 

cusps, 190 
Axillarv arterv, 145, 372 
relations, 145 
space, 144 
vein, 145, 380 



Axis, coeliac, 239, 372 

thyroid, 369 
Azygos uvulae, 84 

vein, major, 186, 197, 377 
minor, 198, 377 



B. 



Back, dissection of, 340 

fascia of, deep, 340 
superficial, 340 

nerves of, 352 
summarj' of, 354 

vessels of, 347 
table of, 348 
Bands, longitudinal, of intes- 
tine, large, 224 
Basilar artery, 369 

vein, 60, 379 
Basilic vein, 156, 380 
median, 156, 380 
Bauhin valve, 225 
Biceps femoris muscle, 303 

muscle, arm, 131, 143 
Bicuspid valve, 191 
Bifurcation of aorta, 269 
Bile-duct, common, 229 
Bladder, 213 

dissection of, 233 

female, 237 

ligaments of, 233 

location of, 233 

surface of, intestinal, 233 
Blood-supplv, of intestine, 
small. 223 

of lumbar plexus, 277 

of penis, 249 

of peritoneum, 216 
Bloodvessels, great, 194 
Body, internal geniculate, 72 

olivary, 73 

perineal, 259 

restiform, 73 

thvroid, 109, 123 
blood-supply of, 123 
Bone, hyoid, 107 

nerve-supplv of, 357 

pubic, 260' 
Bony pelvis, 259 
Border of liver, anterior, 228 

posterior, 228 
Borders, grooves, of heart, 186 
Botalli, ductus, 384 
Boundaries of neck, 113 
Boundary of neck, inferior, 114 
posterior, 114 
superior, 114 
Brachial arterv, 139, 148, 371 

plexus, 110, 131, 132 

vein, 380 
Brachio-cephalic vein, 377 
Brain and cord, dissection of, 
59 

dura of, 56 

removal of, 52 
Branches of abdominal aorta, 

238 
Broad ligament, 235 
Broca, area of, 62 

lobe of, 76 
Bronchi. 191 
Bronchial arteries, 194, 372 

vein, left, 378 

right, 377 i 



Brachialis anticus muscle, 140, 

143 
Buccal artery, 120, 367 

nerve, 28 

vein, 378-380 
Buccinator fascia, 23, 32 

muscle, 23, 29, 32 
Bulb, olfactory, 62 

of urethra, artery, 373 
Bulbar artery (brain), 369 
Bulbi vestibiili, 257 
Bursa? of knee, 309 



C. 



Cfecum, 210, 225 
(^alcanean artery, external, 376 
internal, 376 
veins, internal, 383 
Calcaneo-cuboid ligament, 

long, 333 
Calcarine fissure, 66 
Calloso-marginal fissure, 64, 

66 
Camper's fascia, 200 
Canal, Alcock's, 254 
alimentar>% 220 
auditory, internal, 101 
carotid. 96 
. of Huguier, 34 
Hunter's, 296 
inguinal, 206 

contents of, 201, 207 
pudic, 273 
semicircular, 102 
Canaliculi, 87 

Canalis spiralis modioli, 102 
Canthi, 86 

(Dapsule, external, 70 
internal, 70 
of kidney, 232 
suprarenal, 212, 233 
Caput coli, 225 
Cardiac plexus, 186, 360 
veins, 187, 384 
anterior, 384 
left, 384 
posterior, 384 
Carotid artery, common, 109 
arteries, 115 
external, 109, 117 
internal, 109, 116, 367 
left common, 195 
canal, 96 
plexus, 55, 359 
sheath, 109 
triangle, inferior, 114 

superior, 114 
vessels, line of, 109 
Carpal arteries, anterior, 370 
posterior, 370, 371 
veins, anterior, 381 
posterior, 381 
C^artila^e, arytenoid, 128 
cricoid, 127 
of larvnx, 126 
thyroid, 126 
Caruncula lacrymalis, 86 
Cauda equina, 75 
Caudate nucleus, 69, 70 
(Cavernous plexus, 56, 359 

sinus, 55, 379 
Cavities, abdominal, peritoneal 
214 
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Cavities of peritoneum, 216 
Cavity, pleural, 184, 192 
Cavum oris, 78, 79 
Cells, ethmoidal, 45 
fronto-ethmoidal, 49 
lacrymo-ethmoidal, 49 
mastoid, 46 
maxillo-ethmoidal, 49 
palato-ethmoidal, 49 
spheuo-ethmoidal, 49 
Central artery of retina, 92, 
368 
lobe, 65 

point of perineum, 252 
Cephalic vein, 139, 156, 380 

median, 156, 380 
Cerebellar artery, inferior, 60 
inferior posterior, 60 
posterior inferior, 369 
superior, 60 
veins, 60 
inferior, 379 
superior, 379 
Cerebellum, dissection of, 72 

table of, 72 
Cerebral artery, anterior, 59, 
368 
middle, 59, 368 
posterior, 59, 368 
vems, inferior, 60 
median, 60, 379 
superior, 60, 379 
Cervical artery, deep, 348, 352 
superficial, 369 
cardiac nerve, 138 
fascia, deep, 107, 122 
ganglia, 355 

paralysis of, 358 
ganglion, inferior, 355, 360 
middle, 355, 359 
superior, 355, 358 
nerve, first, 352 
fourth, fifth, sixth, sev- 
enth, eighth, 353 
second, third, 353 
table of, 130 
pleura, 192 
plexus, 109, 130, 131 
Cervicalis ascendens muscle, 

346 
Cheek, 76, 78, 79 
Choudroglossus muscle, 85 
Chorda tympani nerve, 28 
Choroid artery, anterior, 60, 
368 
postero-lateral, 60 
postero-mesial, 60 
plexuses, 70 
tunic, 93 
vein, 379 
Cilia, 86 

Ciliary arteries, anterior, 92, 
367 
long, 92, 367 
short, 92, 367 
ganglion, 40, 92 
muscle, 93 
nerves long, 92 

short, 92 
processes, 93 
Circle of Willis, 69, 368 
Circular sinus, 379 
Circulation, collateral, of knee, 
309 
fcrtal, 384 



Circumflex artery, anterior, 
370 
external, 292, 374 
internal, 292, 374 
posterior, 140, 370 
iliac artery, 292 
nerve, 134, 140, 144, 156 
vein, anterior, 380 
external, 382 
internal, 382 
posterior, 380 
Circumvallate papillae, 77 
Claustrum, 70 
Clavicle, 107, 139 
Cleft, interiabial, 258 
Clitoris, 258 

Coats of intestine, small, 223 
Coccygeal artery, 373 
Coccygeus muscle, 262 
Coccyx, 260 
Cochlea, 102 
bony, 103 
Cochlear duct, 104 
Coeliac axis, 239, 372 
Colica dextra arterv, 241, 372 
vein, 383 
media arterv, 241, 372 

vein, 383* 
sigmoidea artery, 242 
sinistra artery, 242, 372 
vein, 383 
Collateral arteries, 372 
circulation of knee, 309 
fissure, 66 
CoUes' fascia, 250 
Colon, ascending, 210 
descending, 211 
extent of, 225 
subdivisions of, 225 
transverse, 211 
extent of, 225 
Columella, 102 
Columnse camese, 189 
Comes nervi ischiadic! arterv, 
374 
phrcnici, 369 
Commissure, anterior, 71 

optic, 62 
Common carotid arterv, left, 
195 
iliac artery, 372 
tendon, inner, 154, 160 
Communicating arterv, ante- 
rior, 59, 368 
posterior, 59, 368 
Complexus muscle, 342, 346 
Compressor naris muscle, 23 
narium minor muscle, 23 
urethra;, muscle, 254 
Conarium epiphysis cerebri, 71 
Concha, 95 

Conduction paths, Jackson, 387 
Condylar process, 34 
Congenital hernia, inguinal, 

206 
Conjoined tendon, 202 
Conjunctiva, 86 
Conjunctival sac, 86 
Constrictors of pharynx, 85 
Convolution, fourth temporal, 
67 
frontal, inferior, 64 
middle, 64 
superior, 64 
marginal, 65 



Convolution, occipital, 65 
orbital, 67 
paracentral, 66 
parietal, ascending, 65 
inferior, 65 
superior, 65 
subcalcariue, 67 
temporal, inferior, 65 
nuddle, 65 
superior, 65 
Coracobrachialis muscle, 139, 

143 
Coracoid process, 139 
Cord, cervical, 75 
lumbar, 75 
spermatic, 200, 246 

compK>sition of, 246 
spinal, 74 
sympathetic, 358 

f ganglia of, 355 
umbar, 360 
sacral, 360 
thoracic, 360 
vocal, false, 129 
true, 128 
Cornea, 86 

Coronary arteries of lips, 78 
left, of heart, 186 
right, of heart, 186 
sinus, 189, 384 
vein, right, of heart, 384 
of stomach, 384 
Corpora albicantia, 62 
cavernosa, 248 
geniculata, 72 
quadrigemina, 71 
Corpus callosum, 66, 67 
peduncles, 61 
cavernosum artery, 373 
spongiosum, 248 
striatum, veins of, 379 
Corrugator cutis ani muscle, 
227, 251 
supercilii muscle, 23 
Corti, organ of, 105 
Costal pleura, 192 
Costo-coracoid membrane, 142 
Coverings of penis, 248 
of peritoneum, 217 
of testicle, 245 
Cranial foramina, table of, 58 
nerve, fourth, 90 
sixth, 90 

table of Kitterman, 53 
third, 91 
Cremaster muscle, 202 
Cremasteric artery, 374 
Crest, falciform, 101 
inferior vertical, 101 
superior vertical, 101 
Cricoid cartilage, 127 
Crico-arvtenoideus muscle, lat- 
'eralis, 128 
posticus, 128 
Cri co-thyroid artery, 117 
membrane. 128 
muscle, 128 
Crista falciformis, 101 
terminalis, 189 
vestibuli, 102 
Cristie acusticffs, 105 
C'rural arch, 202 
nerve, anterior, 276 
articular, 277 
Crureus muscle, 289 
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Crusta cerebri, 62 
Crystalline lens, 93 
Cubital fossa, 155, 162 
Cul-de-sac of Douglas, 215 
Cuneate lobe, 66 
Cupola, 103 
Curves urethral, 250 
Cusps, auriculo- ventricular, 190 
Cutaneous nerves, anterior, of 
abdomen, 200 
of thorax, 177 
of arm, 151, 166 
dorsal, six lower, 340 

six upper, 340 
internal, 134, 148, 156 
lateral, of abdomen, 200 
of leg, table of, 265 
lesser internal, 134, 148 
median, 156 
perforating, 279, 282 
of ulna, 156 
veins of arm, 150, 166 
vessels, 340 
Cystic artery, 372 
vein, 384 



D. 

Deep fascia of arm, 166 
of thorax, 139 

palmar, 370, 371 
Deltoid muscle, 139, 143 
Dental arches, 76 

artery, inferior, 367 
posterior superior, 120 
superior anterior, 367 
posterior, 367 

vein, inferior, 380 
Depressor alae nasi muscle, 23 

anguli oris muscle, 22 

labii inferioris muscle, 22 
Depressors of hyoid bone. 111 

of mandible, 37 
Descending colon, 211 
extent of, 225 

vena cava, 186 
Descent of testicle, 204 
Development of testicle, 204 
Diameter of duodenum, 222 
Diaphragm, 182, 183, 184 
Diaphragmatic pleura, 192 
Digastric muscle, 112 
Digital arteries of hand, 371 

veins, 262 
of foot, 383 
plantar, 383 
Dilator naris anterior, 23 

posterior, 23 
Diploic veins, 379, 380 
Dissection of abdominal ves- 
sels, 238 

of bladder, 233 

of duodenum, 222 

of intestine, large, 224 

of jejunum, ileum, 223 

of kidneys, 231 

of liver, 227 

of pancreas, 229 

of penis, 247 

of peritoneum, 216 

of spermatic cord, 246 

of spleen, 230 

of testicle, 245 

of uterus, 234 



Diverticulum, Meckers, 223 
Dorsal arch of foot, 262 
artery of clitoris, 373 

of penis, 373 
nerves, 353 
of penis, 382 
thoracic, 180 
vein of clitoris, 382 
of penis, 382 
Dorsalis hallucis artery, 376 
vein, 383 
indicis muscle, 370 

vein, 381 
linguae vein, 378 
pedis artery, 315, 376 

vein, 383 
poUicis muscle, 370 

vein, 381 
scapulae artery, 370 
Dorsi spinal veins, 74, 384 
Douglas, cul-de-sac of, 215 

semilunar fold of, 204 
Duct, cochlear, 104 
common bile, 229 
ejaculatory, 250 
gall, 228 
nasal, 45, 87 
Stenson's, 20 
thoracic, 199 
Ductus Arantii, 384 
arteriosus, 384 
Botalli, 384 
venosus, 384 
Duodenum, arteries of, 222 
diameter of, 222 
dissection of, 222 
embryology of, 223 
extent of, 222 
fixity of, 222 
morphology of, 222 
parts of, 222 
portion of, descending, 223 

superior, 222 
reflexes of, 223 
relations of, pancreas 222 
Dura mater of brain, 56 

of cord, 74 
Dural sinuses, 54 



E. 



Ear, internal, 100 

external, dissection of, 95 
Ejaculatory ducts, 250 
Elevation, sublingual, 77 
Embryology of duodenum, 223 

of intestine, small, 220 

of liver, 229 

of pancreas, 229 

of spleen, 231 

of stomach, 222 
Eminentia articularis, 34 
Emissary system, 379 

veins, 379 
Endolymph and spaces, 104 
Endothoracic fascia, 193 
Enteromere, 390 
Epigastric artery, deep, 207, 
374 
superficial, 291, 374 
superior, 369 

plica, 214 

vein, deep, 382 
superficial, 382 



Epiglottis, 128 

Erectile masses of penis, 248 

Erector penis muscle, 251 

spinac muscle, 344 
Ethmoidal artery, anterior, 92, 
367 

gosterior, 92, 367 
s, 45, 49 
Eustachian tube, 100 

valve, 189, 384 
Expression muscles, 27 
Extensor brevis digitorum 
muscle, 313 
poUicis muscle, 168, 171 
brevior muscle, 168, 173 
carpi radialis longior muscle, 
168, 173 
ulnaris muscle, 168, 170 
communis digitorum muscle, 

168, 170 
indicis muscle, 168, 171 
longus digitorum muscle, 
313 
poUicis muscle, 168, 171 
minimi digiti muscle, 168, 

170 
ossis metacarpi poUicis mus- 
cle, 168 
proprius haUucis muscle, 
313 
External abdominal ring, 200, 
202 
capsule, 70 

cutaneous nerve, 275, 276 
ear. arteries of, 96 
aissection of, 95 
nerves of, 96 
malleolus, 324 
oblique muscle, 201 
petrosal nerve, 27 
plantar nerve, 280 
rectus muscle, 89, 90 
Extravasation of urine, 250 
Eye, identification of, 86 
muscles of, dissection of, 88 
nerves of, 93 
Eyeball, dissection of, 93 
Eyelids, composition of, 86, 88 
dissection of, 87 



F. 



Face, dissection of, 17 
Facial artery, 24, 108, 118 
stages and branches of, 25 
transverse, 366 
canal, 37 

muscles, nerves of, 24 
nerve, 27, 63 
branches of, 28 
course of, 97 
vein, 26, 108, 121 
common, 378 
deep, 378 
superficial, 378 
transverse, 379 
Falciform crest, 101 
Fallopian tube, 235 
Fallopius, aquacductus, 101 

hiatus, 96 
Fascia of back, deep, 340 

superficial, 340 
I buccmator, 23 
Camper's, 200 
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Fascia, Colles', 250 \ 

deep, of arm, 166 

cervical, 107, 122 

of forearm, 150 

palmar, 153, 157 

of thorax, 139 , 

transverse, of leg, 319 , 
endothoracic, 193 I 

iliac, 272 I 

lata, 287 ; 

lumbar, 203, 341 ' 

masseteric, 29 i 

obturator, 262, 273 
orbital, 89 
pelvic, 273 

of female, 237 
plantar, 327 
popliteal, 317 
rectovesical, 273 
Scarpa's, 200 
sup>erficial abdominal, 200 

of arm, 166 

of forearm, 150 

of neck, 106 

of thorax, 139, 177 
temporal, 29 
of thigh, deep, 286 

superficial, 285 
transversalis, 203, 269, 272 
transverse, of leg, 317 
Fauces, isthmus, 76, 81 
Female bladder, 237 

pelvis, dissection of, 234 

outlet of, 256 
rectum, 237 
ureter, 237 
urethra, 237, 258 
Femoral artery, branches of, 
291 

tabic of, 290 
region, anterior, 285 

posterior, 303 
sheath, 273, 290 
vein, 382 

profunda, 382 

table of, 290 
Fenestra oval is, 102 

rotunda, 103 
Fibres, intercolumnar, 202 
Fibular arterv, superior, 377 
head, 324 * 

region, dissection of, 324 
Filiform, 77 
Filum terminale, 75 
Fissura palpebrarum, 86 
prima, 62 
vestibuli, 103 
Fissure, auricular, 36 
calcarine, 66 
calloso-marginal, 64, 66 
collateral, 66 
Glaserian, 34 
hippocampal, 66 
of liver, left longitudinal, 
209 

right longitudinal, 209 

transverse, 209 
longitudinal, of brain, 63 
parieto-occipital, 64, 66 
petrotvmpanic, 34 
of Rolando, 63 
of Sylvius, 62, 63 
transverse, of brain, 64 
Flexor acccssorius muscle. 330 
brevis hallucis muscle, 331 



Flexor brevis minimi digiti 
muscle, 161, 332 
pollicis muscle, 161 
carpi radialis muscle, 154, 
160 
ulnaris muscle, 155, 160 
longus digitorum muscle, 
317, 319, 331 
hallucis muscle, 317, 3 

331 
pollicis muscle, 155, 160 
muscles of thi^h, 302 
profundus digitorum mus- 
cle, 155, 160 
sublimis digitorum muscle, 
155, 160 
Flexure, sijpnoid, 211, 226 
Floor, pelvic, dissection of, 261 
Foetal circulation, 384 
Folds, palpebral, 86 
Foot, sole of, 327 
Foramen ovale, 384 
singulare, 101 
of Winslow, 209, 278 
Foramina, base of skull, 57 
constant, 58 
cranial, table of, 58 
inconstant, 58 
. primar\', 58 

secondary, 58 
Forceps, anterior posterior, 68 
Forearm, deep fascia of, 150 

superficial fascia of, 150 
Fornix, 69 

anterior pillar of, 69 
posterior pillar of, 69 
Fossa, antihelix, 95 
cochlearis, 102 
cubital, 155, 162 
glenoid, 34 
helix, 95 

in^inal, external, 214 
mternal, 214 
middle, 214 
ischiorectal, 254 
nasal, 45 
navicularis, 250 
ovalis, 189 
of peritoneum, 217 
Fourth ventricle, 74 
Fovea hemispherica, 102 

semielliptica, 102 
Fnenum lingua;, 77 
Frontal artery, 90, 93, 367 
anterior, internal, 368 
asceiidin|i:, 368 
inferior, mternal, 368 
internal, inferior, 368 
middle, internal, 368 
posterior, internal, 368 
convolution, inferior, 64 
middle, 64 
superior, 64 
lobe, 64 
nerve, 40, 89 
sinuses, 45 
sulcus, inferior, 64 

superior, 84 
vein, 378 
Fronto-ethmoidal cells, 49 
Functions, mesenteric, of peri- 
toneum, 217 
omental, of peritoneum, 217 
of peritoneum, 211 
of pleura, 193 



Fungiform papillse. 77 
Funicular artery, 237 



G. 



Galen, veins of, 60, 379 
Gall-bladder, 209, 228 
Gall-ducts, 228 
Ganglia, auditor}' nerve, 104 

cervical, 355 

hemisphere, 70 

spinal, 75 

sympathetic, 357 

vertebral, composition of, 357 
Gangliated cord^ 355 
Ganglion arteries, antero-lat- 
eral, 368 
antero-median, 368 

cervical, inferior, 355, 360 
middle, 355, 359 
superior, 355, 358 

cQiary,40,92 

Gasserian, 40 

geniculate, 27 

Meckel's, 27, 42 

otic, 44 

of Scarpa, 104 

spirale, 104 

submaxillary, 44 
Gasserian ganglion, 40 
Gastric arter>', 209, 221, 339, 
372 

nerves, 138 
Gastrocolic omentum, 217 
Gastroduodenal artery, 221, 

372 
Gastro-epiploica dextra, 372 
artery, 221 

sinistra, 372 
artery, 221 
Gastrohepatic omentum, 217 
Gastrosplenic omentum, 218 
Gastrocnemius muscle, 317 
Gemellus inferior nerve, 281 

muscle, inferior, 300 
superior, 300 

superior nerve, 281 
Generalization of ligaments, 

309 
Geniculate body, internal, 72 

ganglion, 27 
Geniohyoglossus muscle, 78. 

84 
Geniohyoid muscle, 78 
Genitocrural nerve, 274, 276 
Geni to-urinary muscles, 251 
Gimbernat's ligament, 202, 214 
Glands, lacrymal, 87 

lymphatic, inguinal, 287 

Meibomian, 86 

of Moll, 86 

parotid, 19 

prostate, 234 

mediastinal, 199 

sublingual, 78, 109, 125 

submaxillary, 109, 124 

thymus, 184 
Glan'duhe MoUi, 86 
Glaserian fissure, 34, 36 
Glenoid fossa, 34, 36 
Glossopharvngeal nerve, 63, 78 
Gluteal artery, 270, 300 
inferior, 373 
superior, 374 
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Gluteal nerve, inferior, 279, 
282 301 
superior, 278, 282, 300 
region, 297, 298 
veins, 382 
Gluteus maximus muscle, 299 

medius muscle, 299 
Gracilis muscle, 293 
Gray rami communicantes, 134, 

289, 294, 357, 
Groove, auriculo - ventricular, 
186 
anterior, 186 
Growths of intestine, unequal, 

220 
Gubernaculum, 204 
Gustatory nerve, 77 
Gyrus fomicatus, 65 
hippocampal, 65 



H. 

Hard palate, 76 
Hassner, valve of, 45 
Hearing, organs of, 95 
Heart, apex of, 186 

auricles of, 186, 188, 190 

borders and grooves of, 
186 

currents of, 189 

dissection of, 188 

IX)sterior surface of, 186 

ventricle of, 186 
Helicotrema, 103 
Helix, 95 

fossa, 95 
Hemisphere, ganglia, 70 
Hemorrhoidal artery, 271 
inferior, 373 
middle, 373 
superior, 372 

nerve, inferior, 282 

plexus, 227 
of veins, 382 

vein, superior, 384 
Hepatic artery, 239, 372 
physiology of, 241 

vems, 239, 381 
Hernia, congenital inguinal, 
206 

infantile, congenital, 206 

inguinal, 206, 207 
direct, 208 
indirect, 208 
Hesselbach's triangle, 207, 214 
Hiatus Fallopii, 96 
Highmore, antrum of, 46, 49 
Hilton's law, 265 
Hilum of kidney, 231 
Hippocampal fissure, 66 

gyrus, 65 
Homologies, sexual, 256 
Huguier, canal of, 34 
Humor, aqueous, 93 

vitreous, 93 
Hunter's canal, 296 
Hydrothorax, 192 
Hyoglossus muscle, 84 
Hyoid bone, 107 
Hypochondria, right and left, 

215 
Hypogastric arterv, 270 

plexus, 236, 244, 361 

plica, 214 



Hypogastrium, 215 
Hypoglossal nerve, 63, 78, 015, 
135 



I. 



Ileocecal junction, 210 

valve, 225 
Ileocolic artery, 241, 372 

vein, 383 
Ileocostalis, 344 
Ileum, 223 

Iliac artery, circumflex, 374 
common, 373 
right, 269 
external, 269, 270, 373 
internal, 269, 270, 373 
fascia, 272 
lata, 287 
region, dissection of, 269 

muscles of, 273 
veins, 382 

circumflex, deep, 382 

superficial, 382 
common, 269 
left, 381 
right, 381 
external, 270, 383 
internal, 270, 382 
vessels, 269 
Iliacus muscle, 274 
Iliohypogastric nerve, 201, 

274, 276 
Ilioinguinal nerve, 201, 274, 

276 
Iliolumbar arterv, 374 

veins, 382 
Impulses, reflex, 389 
Incisura intertra^ica, 95 
I Infantile hernia, mguinal, 206 
Inferior oblique muscle, 89, 
90 
rectus muscle, 89, 90 
vena cava, 238 
Infracostal muscles, 182 
Inframandibular nerve, 28 
Infra-orbital artery, 17, 120, 
367 
nerve, 17, 28 
Infraspinatus muscle, 143 
Infunaibulum, bony, 45 
Inguinal canal, 206 

contents of, 201, 207 
fossa;, 214 

hernia, 206, 207, 208 
direct, 208 
indirect, 208 
regions, 215 
Innominate artery, 195 
vein, left, 197, 377, 378 
right, 197, 377 
Intercolumnar fibres, 202 
Intercostal arter}% 177, 349, 
369, 372 
superior, 369 
muscles, external, 177, 182 

internal, 177, 182 
nerves, 177, 180 
veins, 177 

sui>erior, left, 378 
right, 377 
Intercostohumeral nerve, 156 
Interfascial spaces, cer\'ical, 

123 
Interiabial cleft, 258 



Intermuscular septa, 140, 285 
Internal auditory meatus, 96 

capsule, 70 

ear, 100 

maxillary vein, 39 

rectus muscle, 89, 90 
Interossei, muscles of foot 

332 
Interosseous artery, anterior, 
371 
common, 371 
palmar, 370 
posterior, 371 
recurrent, 371 

nerve, posterior, 168, 171 

veins, anterior, 381 
palmar, 381 
posterior, 381 
Interparietal sulcus, 65 
Interpeduncular space, 62 
Interspinales muscles, 347 
Intertransversales muscles, 

347 
Interventricular groove, ante- 
rior, 186 
Intestines, distinction of, 210 

growth of, unequal, 220 

large, 211 

small, 211, 220 
Intramural sinuses, nerves, 48 
Intra-orbital dissection, 89 
Iris, 87, 93 
Ischial spine, 260 

tuberosity, 260 
Ischiorectal fossa, 254 

region, 254 
Ischmm, 260 
Island of Reil, 65 
Isthmus of fauces, 76, 81 
Iter, 72 



J. 



Jacobson's nerve, 27 

Jejunum, 223 

Joint , knee, 309 

Jugular vein, anterior, 107, 
120, 380 
external, 107, 121, 379 
internal, 109, 121, 377 
posterior, 107, 121 
superficial, 120 

Junction, ileocaecal, 210 



K. 

' Key, foramina of, 57 
Kidney, analvsis of, 231 
I capsule of,* 232 
dissection of, 231 
hilum of, 231 
left, 212 

anterior surface of, 232 
nerves of, 233 
peritoneal areas of, 232 
posterior surface of, 232 
I right, 211 

anterior surface of, 232 
I ureter, 233 
Knee, bursa? of, 309 

collateral circulation of, 309 
joint, 309 
nerves of, 309 
table of, 310 
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Muscles, sternothyroid, 107, 
111 

styloglossus, 84 

stylohyoid, 78, 107, 112 

stylopharyngeus, 85 

subclavius, 142 

superior oblique, 89, 90 
rectus, 89, 90 

supinator brevis, 155, 161 
longus, 169, 173 

supraspinalis, 346 

supraspinatus, 143 

temporal, 29 

tensor palati, 81, 84 
vaginae femoris, 287 

teres major, 167, 168 
minor, 143 

thyro-arytenoideus, 128 

thyro-epiglottideus, 128 

thjrrohyoid, 107, 111 

tibialis anticus, 312 
posticus, 317, 320 

trachelomastoid, 346 

transversalis, 203 
cervicis, 346 

transversus perinei, 252 

trapezius, 341, 343 

triangularis sterni, 182 

triceps, 168 

of tympanum, 99 

vastus extemus, 288 

intemus, 288 i 

zygomatic, 22 
Muscular veins (femoral), 382 
Musculi pectinati, 189 
Musculocutaneous nerve, 133, 

140, 146, 156, 281, 306, 324 
Musculophrenic artery, 369 
Musculospiral nerve, 156, 167, 

169 
Musculus acc«ssorius of back, 

344 , 

Mylohyoid artery, 367 

muscle, 78, 112 ' 

nerve, 108, 113 
Myomere, 391 
Myotome, 391 

N. 

Nares, posterior, 45, 46 
Nasal artery, 92, 367 
duct, 45, 87 
fossaj, 45, 46 

nerves of, 48 
nerve, 40, 91 
Nasopalatine arter>% 120, 367 
Neck, anastomosis of, 343 
boundaries of, 113 
dissection of, 106 
fascia of, superficial, 106 

deep, 122 
muscles of, 110 
triangles of, 1 1 3 
veins of, 120 
Nephroniere, 391 
Nerve or nerves of abdominal 
organs, 243 
of abdominal walls, 204 
anterior, 4() 

(Tunil, 27(). 277 
table of, 289 
recurrent, 305 
auditory, 6^3 
ganglia, 104 



Nerves, auricular vagus, 138 
auricularis mangus, 107 
auriculo-temporal, 43, 44 
of back, 352 

summary of, 354 
of bone, 357 
buccal, 28 
cervical, 353 

cardiac, 138 
chorda tympani, 44 
ciliary, long, 92 

short, 92 
circumflex, 134, 140, 156 
cranial, table of, 53 
cutaneous, anterior, of abdo- 
men, 200 
of thorax, 177 

of arm, 151, 166 

external, 275, 276 

internal, 134, 148 

lateral, of abdomen, 200 
of thorax, 177 

of leg, 262, 264 
table of, 265 

lesser internal, 134, 148 

perforating, 279 
dental, inferior, 43 

superior, 41, 42 
dorsal cutaneous, six lower, 
340 
six upper, 340 

of penis, 282 
external cutaneous, musculo- 
spiral, 156 

ear, 96 
of eye, 93 
facial, 27, 63 

course of, 97 

branches in petrosa, 98 
first cervical, 352 
fourth cranial, 90 
frontal, 40, 89 
gastric, 138 

glossopharyngeal, 63, 78 
gemellus superior, 281 
genitocrural, 274, 276 
gluteal, inferior, 279, 282, 301 

superior, 278, 282, 300 
great occipital, 340 
hemorrhoidal, inferior, 282 
hypoglossal, 63, 78 
iliohypogastric, 201, 274, 276 
ilio-inguinal, 201, 274, 276 
infra-orbital, 17, 28 
inframandibular, 28 
intercostal, 177, 180, 181 
intercostohunierai, 156 
internal cutaneous, musculo- 
spiral, 156 
interosseous, posterior, 168 
Jacobson's 27 
of kidneys, 233 
of knee, '309 
lacryinal, 40, 90 
Lancisi, 68 
I laryngeal, inferior, 109 
superior, 109 
lingual, gustatory, 43, 44 
long buccal, 43 
lumbar, 354 
I malar, 28 

maxillary, inferior. 43 

superior, 41 
median, 133, 155, 162 

cutaneous, 156 



Nerves, meningeal, 138 
masseteric, 43 
mental, 17 
motor oculi, 63, 93 
musculocutaneous, 133, 281, 

306, 324, 325 
musculospiral, 134, 148 
mylohyoid, 108, 113 
nasal, 40, 91 
obturator, 275, 277, 294 

accessory, 275, 277 

intemus, 281 
occipital, lesser, 107 

small, 107 
cesophageal, 138 
ophthalmic, 40, 93 
optic, 92, 93 
orbital^ 41 
of penis, 249 
of peritoneum, 216 
petrosal, great superficial, 27 

small superficisu, 27 
phrenic, 109, 131, 185, 198 
plantar, external, 280, 329 

internal, 280, 329 
of pleura, 193 

pneumo^astric, 63, 109, 136 
polymenc, 277 

popliteal, external, 280, 283, 
305 

internal, 279, 283, 306, 307 
of prostate, 234 
pterygoid, external, 43 
pudic, internal, 254, 279, 282, 

301 
pulmonary, anterior, 138 
pyriformis, 281 
quadrat us femoris, 281 
radial, 156, 166 
sacral, 354 

saphenous, short, 280, 316 
of scalp, 52 

sciatic, great, 279, 282, 305 
table of, 283 

small, 279, 282, 303 
sixth cranial, 90 
of sole, 329 
spinal accessory, 63, 341 

posterior divisions of, table 
of, 352 
suboccipital, 340 
subscapular, 134, 148 
superficialis colli, 107 
supra-acromiaJ, 107, 131 
supraclavicular, 107, 131 
supramandibular, 28 
supra-orbital, 19, 89 
suprascapular, 134, 143 
suprasternal, 107, 131 
supratrochlear, 89 
sympathetic, dissection of, 

355 
temporal, 28 

deep, 43, 44 
of testicle, 245 
third cranial, 91 
thoracic cardiac, 138 

external anterior, 133 

internal anterior, 133 
tibial, anterior, 280, 305, 313 

posterior, 279, 317, 321 
of tongue, 83 
trifacial, 39, 63 
trochlear, 63. 72, 93 
of tympanum, 99 
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Ner\'e, ulnar, 133, 148, 155, 164 
cutaneous, 156 
of uterus, 236 
vagus, 109, 136, 198 
of vena cava, 239 
Vidian, 27 
Neuro-epithelia, otic, 104 
Neuro vasal region, 329 
Notch, sacrosciatic, greater, 
261 
lesser, 261 
Nucha, 341 
Nucleus caudatus, 70 

lenticularis, 70 
Nutrient arterj' (humerus), 371 
vein (femur), 382 
(fibula), 383 
(humerus), 380 



O. 



Obliqui muscle, internal, 202 
Obliquus capitis inferior mus- 
cle, 347 
superior muscle, 347 
Obturator artery, 271, 295, 373 

fascia, 262, 373 

muscle, internal, 262 

nerve, 275, 281, 294 
accessory, 275 

vein, 295, 382 
Occipital artery, 118, 340, 348 

convolutions, 65 

lobe, 65 

nerve, great, 340 
lesser, 107 
small, 107 

sinus, 55 

triangle, 115 

veins, 121, 378, 379 
Occipitalis minor, 131 
Occipitofrontalis muscle, 23 
Oculomotor ner\'e, 93 
(Esophageal artery, 369 

nerve, 138 

veins, 377 
(Esophagus, 199 
Olfactory bulb, 62 

tract, 62 
Olivary body, 62, 73 
Omenta, stomach, 221 
Omental function, peritoneum, 

217 
Omentum, gastrocolic, 217 

gastrohepatic, 217 

gastrosplenic, 218 

great, 209, 217 

lesser, 209, 217 
Omohyoid muscle, 107, 111 
Openings, left auricle, 190 

ventricle, 190 
Ophthalmic artery, 367 

nerve, 40, 93 

veins, 379 
Opponens minimi digit i muscle, 
161 

pollicis, 161 
Optic commissure, 62 

nerve, 92, 93 

thalamus, 71 

tracts, 62, 63, 72 
Orbicularis oris muscle, 21 

palpebrarum, 22 
Orbital arter\% 366 

convolutions, 67 



Orbital fascia, 89 

nerve, 41 

periosteum, 89 

vein, 379 
Organ of Corti, 105 

abdominal, 209, 220 

of hearing, 95 

pelvic, 220 
Orifices, submaxillary, 77 
Os innominatum, 260 
Ossicles of tyinpanum, 99 
Osteologic points, pubic, 201 
Ostium maxillare, 45 
Otic ganglion, 44 

vesicle, 104 
Oval foramen, 384 
Ovarian artery, 237, 243, 372 

vein, 381 
Ovar\', 237 



P. 



Palate, hard, 76 

pillars of, 76, 77, 80 

soft, 76, 78 
Palatine artery, posterior, 367 

vein, 380 
inferior, 378 
Palato-ethmoidal cells, 49 
Palatoglossus muscle, 78 
Palatopharyngeus muscle, 78, 

84 
Palmar arch, deep, 155, 370, 
371 
superficial, 155 

fascia, deep, 153, 157 

vein, deep arch, 381 
recurrent, 381 
superficial arch, 381 
Palmaris brevis, 161 

longus muscle, 155 
PalpebrsB, 86 
Palpebral artery, 367 
inferior, 92 
superior, 92 

folds, 86 

vein, internal, 378 
Pancreas, 211 

dissection of, 229 

embryology of, 229 

location and characters of, 
229 
Pancreatic veins, 383 
Pancreatica magna arter>', 372 
Pancreatine parvaj arteries, 372 
Pancreaticoduodenalis arterv, 
372 

inferior, 241 

superior artery, 372 
PapillaB circumvallatae, 77 

tungifonnes, 77 

lacrymales, 86 
Paracentral convolution, 66 
Paralysis, cervical ganglion, 358 
Parietal artery, ascending, 368 

convolution, ascending, 65 
superior, 65 

lobe, 64, 65 

pericardium, 184 

pleura, 184 
Parieto-occipital fissure, 64 
Parieto-temporal artery, 368 
Parotid gland, 19 

vein, 379 
Patellar ligament, 289 



Pectineus muscle, 294 
Pectoralis major nmscle, 139 

minor muscle, 139 
Pedimcle, cerebellar inferior, 72 
middle, 72 
superior, 72 
Pedimcles, corpus callosum, 61 
Pelvic fascia, 273 
of female, 237 
floor, 261 
outlet, boundaries of, 245 

female, 256 
plexuses, 244 
Pelvis, bony, 259 

female, dissection of, 234 
Penis, blood-supply of, 249 
coverings of, 248 
dissection of, 247 
erectile masses of, 248 
ner\'e-supply of, 249 
Perforating arteries, femoral, 
292 
(mammarv), 369 
(profunda), 374 
radial, 370 
veins, femoral, 382 
of foot, 383 
radial, 381 
Pericardiac arteries, 369, 372 

veins, 377 
Pericardium, description of, 167 
dissection of, 187 
parietal, 184 
prolongations of, 187 
surfaces, relations, 187 
visceral, 184 
Perilymph, 104 

spaces, 104 
Perineal artery, superficial, 373 
transverse, 373 
body, 259 
lithotomy, 252, 253 
muscle, superficial, 252 
space, contents of, 254 
deep, 253 
superficial, 250 
veins, 383 
Perineum, central point of, 252 
Periosteum, orbital, 89 
Peritoneum, blood-supply of, 
216 
cavities of, 216 
characters of, 216 
coverings of, 217 
dissection of, 216 
fossae of, 217 
functions of, 216 
absorptive, 216 
ligatory, 216 
mesenteric, 217 
omental 217, 
plicate, 216 
secretory, 216 
greater sac of, 211 
layers of, 216 
lesser sac of, 211 
nerves of, 216 
pelvic wall of, 214 
retentive medium, 216 
sac, lesser, 218 
Peroneal arterv, 323, 324, 325, 
376 
nerve, 282 
Peroneus brevis muscle, 324, 
325 



Peroneus longus muscle, 324, 
325 
t«Qdon, 333 
tertius muscle, 313 
Fetrosa 96 

PetroBal nerve, external, 27 
sinuB, 378, 379 
inferior, 56, 379 
superior, 56 
Petrosquamous vein, 379 
Petrotympanic fissure, 34 
Fharyn^aJ arterj-, 366 
ple\UB, 84 
veins, 121, 378 
Pharynx, 84 

Phrenic arteries (aorta), 239 
artery, 372 
nerve, 109, 131, 185 
veins, 37S, 3S1 
Phrenocolic ligameu), 211 
Pia TOfttcr, 57, 75 
Pillars of palate, 76, 77, 80 
Pineal gland, 71 
Pinna, 95 
Pituitarv body. 63 
Plantar arch, 330 

artery, external, 330, 376 

internal, 375 
fascia. 327 

interossei muscles, 332 
nerves, 280 
external, 329 
internal. 329 

internal, 383 
Plantaris rousrle, 317 
Plates, tarsal. 88 
Platvfima mvoidi'^. 26. 106, 110 
Pleura, 192' 

arteries of, 193 

ceri-ical, 192 

characters, 193 

costal, 192 

diaphragmatic, 192 

/unctions of, 193 

mediastinal, 192 

nerves, 193 

parietal, 184 

retentive medium, 193 

visceral, 184 
Pleural cavity, 181, 192 
Plexus, aoHic, 241 

brachial, 110, 131, 146 

canliac, 360 
superficial ISO 

carotid, 55, 359 

cavernous, 56, S.TO 

cervical, 109, 130 

choroi<i, 70 

hemorriioidal. 227. 382 

hypogastric, 23(1, 244, 361 

lumbar 269, 271 
table of, 274 

pelvic, 244 

pharyngeal, 84 

prevertebral, 360 

pterygoid veins). IS 

pulmonarj-, anterior, 138 

sacral, 2«9, 277 
tai)lo of, 278 
visceral branches of, 284 

solar, 244, 360 

veins of, hemorrhoidal, 256 

venous, anterior, hand, 155 
dorsal, hftn<l, 155 



Plexus, ^'esi CO prostatic, 3 
Plica, cpigastnca. 214 
fimbnata, 77 






,, 214 



semilunaris, 86 

uracbi, 214 
Pnc-umopaatric nerve, 63 
Pneiiizio!hnni\, 102 
Polymeric .misc'lcs, 277 
Pons \'arolii, 62 
Popliteal artery, 308, 375 

fascia, 317 

nerve, external, 283 



vein, 3(W, 382 

Popliteus nmsdc, 317, 319 
Portal vein, 240, 383 
Postcentral sulcus. 65 
Posterior auricular artery, 119 

raediastinum. 184 

spinal artery, 75 

surface of heart., 186 
Postero-lateral arteries, 60, 368 
PoBlcro-median arteries, 60, 368 
Postglenoid tubercle, 34 
Pouch, iarvneeal, 129 

ref^tovesicnl. 214 

utero-vcKical. 214 
Poupart's ligament, 202, 214 
Precentral sulcus, 64 
Prevertchrat Jirt.-ry 366 

Pnncpps pollicis artery, 370 



Process i 

condylar, 34 

eoracoid, 139 

mastoid, 107 ' 

styloid, 34 
Processes, ciliary, 93 
Profunda arterj-, inferior, 371 
superior. 371 

cervicis artery, 369 

fcmoris arterj-, 292, 374 



Pudic vein, internal, 301. 382 
Pulmonary arterv, 186, 198 

plexus, anterioV, 138 

veins, 186, 19S 



Pyopneumofhorax, 192 
Pvolhorax, 192 
Pynmiirialis nniscle, 204 



Quadrate lobe, 66 
Quadratus femoris, 281, 300 
Quadrilateral space, 134, 143, 



Radial artery, 155, 166, 370 
nerve, 156, 166 

artery, 370 



deep, 380 



inferi( 



, 380 



superior, 380 
Pronator quadratus, 156 

radii teres, 154, 159 
Prostate, arteries of, 234 

gland, 234 

nenct of, 234 



. 273 



magnui niuocle, 269, 273 
Pterjgoid artcr\, 120, 367 
muscle, external, 29 

internal 29, 31 
plexus, 18 
vem, 380 
Ptcrvgopalatme artery, 120, 

367 
Pubic arter\ 373, 374 
bone, 260 
fascia lata, 287 
symphysis, 261 
vein, 382 
Pudic artery, deep external, 374 
external , deep, 292 

Buperficiiit. 292 
int.-nial, 271. 301, 373 
supcriicial external, 374 
canal, 223 

nerve, Interna!, 279. 301 
vein, external, 382 



superficial. 380 
Itadialis indicia muscle, 370, 381 
Kami communicantes, 277 
gray, 134, 262, 295, 367 
white, sncral repon, 367 
Ranine veins, 77, 378 
Receptaciilar arteries, 3fl7 
Recess. tonsUlar, 77, 78 
Rectovesical fascia, 273 

pouch, 214 
Rectum, 255 
extent of, 223 
female, 237 
vessels of, 227 
Rectus capitis anticus major 
muscle, 113 
minor muscle, 113 
lateralis muscle, 113 
posticus major muscle, 347 
Femoris muscle, 287 
muscle, 203 
sheath of, 204 
Recurrent arterj', ulnar, &nt«- 
■ -.371 



p.,.Ht.( 



-, 371 



, 129 



Reflex impulses, 389 
Deflexes of duo.lenuni, 222 

ot liver, 229 

cif spleen, 2;il 

of stomach, 222 
Regions, abdominal, 215 

fibular, dissection ot, 324 

gluteal, 298 

hypochondriac, 216 

livpogastrii 



, 215 



ilirtc, 2(19 
inKui.i»l, 2 
is.'hiorectnl, 254 
of leg, anterior. 311 

posterior, 316 
lumbar. 215 
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Regions, neurovasal of foot, 
329 

subtrapezial, 341 

of thigh, anterior, 285 
internal, 293 
posterior, 303 

umbilical, 215 
Reil, island of, 65 
Relations of duodenum, 222 

of spleen, 231 

of stomach, 222 

of trachea, 192 
Removal of brain, 52 
Renal arteries, 242, 372 

veins, 242, 381 
Restiform body, 73 
Retentive medium of peri- 
toneum, 216 
Retma, 93 

Retzius, foramina of, 57 
Rhomboid muscles, 343 
Rhomboideus major muscle, 
343 

minor muscle, 343 
Rima glottidis, 129 
Ring, abdominal, external, 200, 
202 
internal, 213 
Right kidncv, 211 

ventricle, 186, 189 
Risorius muscle, 22 
Rolando, fissure of, 63 
Root-structures of liver, 227 

of lungs, 185, 193 
Roots of spinal nerves, 75 
Rostrum, 68 

Rotator muscles, external, 299 
Rotatores spinse muscles, 346 
Round ligament (uterus), 235 



S. 



Sac, conjunctival, 86 
lacrymal, 87 
peritoneum, greater, 211 
lesser, 211, 218 
Sacculus, 104 

Sacra media arter>% 243, 372 
Sacral arteries, lateral, 270, 374 
nerves, 354 
plexus, 269, 277, 284 

table of, 278 
veins, 382 
Sacrosciatic ligaments, 261 

notches, 261 
Sacrum, 259 

Saphenous nerve, short, 280, 
316 
vein, long, 246, 311 
external, short, 382, 
internal, long, 382 
short, 264, 316 
Sartorius muscle, 287 
Scala media, 104 
vestibuli, 103 
tympani, 103 
Scalenus auticus muscle, 110, 
113 
medius muscle, 110, 113 
posticus muscle, 110, 113 
Scalp, arteries, nerves of, 52 

comp>osition of, 51 
Scapular artery, posterior, 369 
Scarpa's fascia, 200 



Scarpa's triangle, 295 
Sciatic artery, 301, 373 

nerv^e, great, 279, 305 
small, 279, 303 
table of, 283 

vein, 382 
Sclerotica, 86 
Sclerotome, 391 
Secretory fimction, peritoneum, 

216 
Semicircular canals, 102, 104 
Semilunar folds of Douglas, 204 

lines, 201 

valve, pulmonary, 190 
Semimembranosus muscle, 305 
Semisp>inalis colli, 346 

dorsi muscle, 346 
Semitendinosus muscle, 304 
Septa, intermuscular, 140, 285 
Septum lucidum, 69 

na^, 45 
Serratus magnus muscle, 142 

posticus muscle, inferior, 182, 
342 
superior, 183, 342 
Sexual homologies, 256 
Sheath, carotid, 109 

femoral, 273, 290 

of rectus muscle, 204 
Sheaths, tendons of hand, 153, 

158 
Shoulder, region of, 139 
Sigmoid artery, 372 

flexure, 226 
of colon, 211 

vein, 383 
Sinus, cavernous, 55, 379 

circular, 379 

coronary, 189 

inferior longitudinal, 55 

lateral, 378 

longitudinal, inferior, 379 
superior, 379 

maxulary, 49 

occipital, 55 

petrosal^ inferior, 56, 378 
supenor, 56, 379 

pyriiormis, 129 

straight, 55, 379 

superior longitudinal, 54 

transverse, 379 
Sinuses, accessory, 49 

dural, 54 

frontal, 45, 59 

sphenoidal, 46, 49 

Valsalva, 191 
Small intestine, 211, 220 
blood-supplv of, 223 
coats of, 223 
Smell, area of, 63 
Soft palate, 76 
Solar plexus, 244, 360 

vessels and nerv^es of, 329 
Sole, dissection and table of, 

327 
Soleus muscle, 317, 319 
Space, anterior perforated, 61 

axillary, 144 

interpeduncular, 62 

perineal, contents of, 254 
deep, 253 
superficial, 250 

popliteal, 306 

posterior perforated, 62 

quadrilateral, 134, 143, 167 



Space, subarachnoid, 75 

subdural, 75 
Spaces, endolymphatic, 104 

iiTterfascial, cervical, 123 

perilymphatic, 104 
Spermatic artery, 213, 242, 246 

cord, 200 

composition of, 246 
dissection of, 246 

veins, 213, 243 
right, 381 
Spheno-ethmoidal cells, 49 
Sphenoidal sinuses, 46, 49 
Sphenopalatine artery, 367 
Sphincter ani, 251 
Spinal accessory nerve, 63, 341 

artery, 75, 369 
anterior, 369 
posterior, 369 

cord, 74 

ganglia, 75 

nerves, posterior divisions, 
table of, 352 
dorsal, 384 

veins, 74, 384 
dorsal, 384 
Spinalis colli muscle, 346 

dorsi muscle, 346 
Spine, ischial, 260 
Spleen, 211 

class of, 230 

dissection of, 230 

embryology of, 231 

reflexes of, 231 

relations of, 231 
Splenic arter>% 230, 241, 372 

veins, 230, 241, 383 
Splenium, 68 
Splenitis capitis muscle, 343 

colli, 344 

muscle, 343 
Stenson's duct, 20 
Sternal arteries, 369 
Sternohyoid muscle, 107, 111 
Sternothyroid muscle, 107, 111 
Sternum, 107, 139 
Stomachj 209 

analysis of, 221 

arteries of, 221 

dissection of, 220 

location of, 220 

omenta of, 221 

reflexes of, 222 

relations of, 222 

size of, 220 
Straight sinus, 55, 379 
StrisB longitudinales, 68 
Styloglossus muscle, 84 
Stylohyoid muscle, 78, 107, 112 
Styloid process, 34 
Stylonjastoid artery, 366 
Stylophar\'ngeus muscle, 85 
Subarachnoid space, 75 
Subcalcarine convolution, 67 
Subclavian artery, 135, 196, 369 

triangle, 115 

veins, 379 
left, 378 
right, 377 
Subclavius muscle, 142 
Subdivisions of colon, 225 
Subdural space, 75 
Sublingual elevation, 77 

gland, 78, 109 
Submaxillary ganglion, 44 
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Submaxillary gland, 109, 124 

orifices, 77 
Submental vein, 378 
Suboccipital nerve, 340 

triangle, 347 
Subscapular artery, 370 

vein, 380 
Subtrapezial region, 341 
Sulcus, frontal, inferior, 64 
superior, 64 
intraparietal, 65 
postcentral, 65 
precentral, 65 
temporal, first, second, third, 

65 
triradiate, 67 
Supercilia, 86 

Superficial fascia of abdomen, 
200 
of arm, 166 
of thorax, 139, 177 
petrosal nerve, great, 27 
sniall, 27 
Superficialis colli nerve, 107 
volae artery, 370 
veins, 381 
Superior maxillary nerve, 41 
mediastinum, 184 
oblique muscle, 89, 90 
rectus muscle, 89, 90 
vena cava, 196, 377 
Supinator brevis muscle, 155 

iongus muscle, 169 
Supra-acromial nerve, 107, 131, 

156 
SupraclaNacular nerve, 107, 131, 

156 
Supramandibular nerv^e, 28 
Supra-orbital arterv, 19, 89, 92, 
367 
nerve, 19, 89 
vein, 378 
Suprarenal arteries, 242, 372 

capsule, 212, 233 
Suprascapular arterv, 143, 146, 
369 
nerve, 143, 168 
vein, 380 
Supraspinales muscles, 346 
Supraspinatus muscle, 143 
Suprasternal nerve, 107, 131, 

156 
Supratrochlear nerve, 89 
Surfaces of kidneys, 232 
of liver, 228 
posterior, 229 
Sylvian fissure, 63 
Sylvius, aqueduct, 72 
Sympathetic cord, cervical, 358 
lumbar, 360 
sacral, 360 
thoracic, 360 
ganglia, location of, 357 
nerve, analysis of, 355 
dissection of, 355 
Symphysis pubis, 261 
System, emissary, 379 
Systemic veins, 377 



T. 



Tapetum, 68 
Tarsal artery, 376 

plates, 88 

veins, 383 



Tegmen tympani, 96 
Temporal artery, anterior, 366 
deep, 120, 367 
middle, 366 
posterior, 366 
superficial, 119, 366 
bone, embryology of, 36 
convolutions, 65, 67 
fascia, 29 
lobe, 65 
muscle, 29, 30 
nerve, deep, 43, 44 

superficial, 28 
sulci, first, second, third, 65 
vein, deep, 380 
middle, 379 
superficial^ 379 
Temporomandibular joint, 34 
Temporomaxillary vein, 378, 

379 
Tendo Achillis, 317 
oculi muscle, 22 
Tondon, Achillis, 319 
common inner, 154, 160 
conjoined, 202 
peroneus Iongus, 333 
tibialis posticus, 333 
Tenia semicircularis, 71 
Tensor palati muscle, 81, 84 

vaginse femoris muscle, 287 
Teres major muscle, 167, 168 

minor muscle, 143 
Testicle, coverings of, 245 
descent of, 204 
development of, 204 
dissection of, 245 
migration of, 205 
nerves of, 245 
vessels of, 245 
Testis, tunica vaginalis, 206 
Thigh, deep fascia of, 286 
superficial fascia of, 285 
Third ventricle, 71 
Thoracic aorta, 196, 372 
arterv, acromial, 146, 370 
alaV, 146, 370 
long, 146, 370 
superior, 146, 370 
duct, 199 
nerve, cardiac, 138 

external anterior, 133, 146 
internal anterior, 133, 148 
region, 139 
vein, acromial, 380 
alar, 380 
long, 380 
superior, 380 
walls, dissection of, 177 
Thorax, divisions of, 184 
Thymus gland, 184 
Thyro-arytcnoideus muscle, 128 
Thy ro-epiglottideus muscle, 128 
Thvrohvoid membrane, 128 

muscle, 107, 111 
Thyroid artery, 369 
superior, 108, 117 
axis. 369 
body, 109, 123 

einbrvoloocy of, 124 
cartilage, 126 
vein, inferior, 377, 378 
middle, 121. 378 
superior, 108, 121, 378 
Tibia, nutrient arterv of, 323 
Tibial artery, 313, 3i4 



Tibial artery, anterior, 377 
posterior, 317, 321, 376 
recurrent anterior, 377 
nerve, anterior, 280, 305 
posterior, 279, 317, 321 
vems, anterior, 382, 383 
posterior, 382 
Tibialis anticus muscle, 312 
posticus muscle, 317, 320 
Tibiofibular J region, anterior, 
311 
posterior, 316 
Tongue. 77, 81 

mucous membrane of, 81 
muscles of, 83 
nerves of, 83 
vessels of, 78, 83 
Tonsil, 78, 81 
Tonsillar recess, 77 
Topography of abdomen, 215 
Trachea, 109, 129 
dissection of, 191 
relations of, 192 
Tracheal artery, 369 
Trachelomastoid muscle, 346 
Tract, olfactory, 62 

optic, 63, 72 
Tractus spiralis foraminosus, 

101, 102 
Tragus, 95 

Transverse colon, 211, 225 
fissure, great, 64 
mesocolon, 211 
sinus, 379 
Transversalis cervicis muscle, 
346 
colli artery, 369 
muscle, 341 
vein, 380 
fascia, 203, 269, 272 
muscle, 203 
Trapezius muscle, 341, 343 
Triangle, Hesselbach's, 214 
of neck, 113, 114 
anterior, 114 
carotid, inferior, 114 

superior, 114 
contents of, 115 
occipital, 115 
posterior, 114 
roof-structures of, 115 
subclavian, 115 
submaxillary, 114 
Scarpa's, 295 
suboccipital, 347 
Triangular ligament, 214, 253 
Triangularis sterni muscle, 182 
Triceps muscle, 168 
Tricuspid valve, 189 
Trifacial nerve, 39, 63 
Trigonum olfactorium, 62 
Triradiate sulcus, 67 
Trochlear nerve, 63, 72, 93 
True vocal cords, 128 
Tube, Eustachian, 100 

Fallopian, 235 
Tuber cinereum, 62 
Tuberosity ischial, 260 
Tunica vaginalis testis, 206 
Turbinate bones, 45, 47 
Tympanic artery, 366, 367 

plate, 34 
Tympanum, 37, 96 
arteries of, 99 
clinical, 99 
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Tympanum, dissection of, 96 
muscles of, 99 
nerves of, 99 
ossicles of, 99 
relations of, 99 
roof, floor, walls of, 97 



U. 



Ulnar artery, 155, 165 

ner\'e, 133, 148, 155 

vein, anterior, 155 
common, 155, 380 
deep, 380 
posterior, 155 
recurrent, anterior, 381 
Umbilical region, 201, 215 

vein, 384 
Urachal plica, 214 
Ureter, 212, 233 

arteries of, 233 

female, 237 
Urethra, curves, 250 

female, 237, 258 • 
Urine extravasation, 250 
Ursegment, 390 
Uterine arterv, 373 

and vaginal plexus veins, 382 

veins, 237, 382 
Utero vesical pouch, 214 
Uterus, analvsis of, 235 

arteries of^ 236, 271 

dissection of^ 234 

ligaments of, 235 
false, 214 

masculinus, 250 

nerves of, 236 
Utricle, 103 
Uvula, 76, 78 



V. 



Vagina, 258 

Vaginal arterv, 271, 373 

veins, 382 ' 
Vagus nerve, 109, 136, 198 
Valsalva sinuses, 191 
Valve, aortic, 191 

auriculo- ventricular, 191 

of Bauhin, 225 

bicuspid, 191 

Eustachian, 189, 384 

Hassner'a, 45 

ileocaecal, 225 

pulmonary semilunar, 190 

tricuspid, 189 

of Vieussens, 72 
Vasa brevia, 383 
arteries, 221 
veins, 383 

inteatini tenuis, 372 
Vas deferens, 213. 247 
Vastus externus, 288 

intemus, 288 
Vein, alveolar, 3S0 

anastomotica magna, 380 

arch: palmar, superficial, 381 

articular (knee), 382 

auricular, 379 
anterior, 379 
posterior, 380 

axillary, 145, 380 

azvgos minor, 198 

basilar, 60, 378 



Vein, basilic, 380 

median, 380 
brachial, 380 
brachio-cephalic, 377 
bronchial, left, 378 

right, 377 
buccal, 378, 380 
calcanean, internal, 383 
cardiac, 187, 284 

anterior, 384 

left, 384 

posterior, 384 
carpal, anterior, 381 

posterior, 381 
cephalic, 139, 156, 380 

median, 380 
cerebellar, 60 

inferior, 379 

superior, 378 
cerebral, middle, 378 

superior, 60, 378 
choroid, 378 
circumflex, anterior, 380 

external, 382 

iliac, deep, 382 

posterior, 380 
colica dextra, 383 

media, 383 

sinistra, 383 
colli, transversalis, 380 
coronary, right, 384 

of stomach, 384 
cutaneous, of arm, 150, 166 
cystic, 384 
dental, inferior, 380 
digital, 262 

plantar, 383 
of diploe, 378 
diploic, 379 
dorsal, of hand, 155 

of penis, 382 
dorsalis hallucis, 383 

indicis, 381 

lingua?, 378 

pedis, 383 

poUicis, 381 
dorsi spinal, 74, 384 
emissary, 379 
epigastric, deep, 382 

superficial, 382 
facial, 108, 121. 378 

common, 378 

deep, 378 

transverse, 379 
femoral, 382 

profunda, 382 

table of, 290 
frontal, 378 
of Galen, 60 

Gastro-epiploica dextra, 383 
gluteal, 382 
hemorrhoidal, plexus of, 256 

superior, 384 
hepatic, 239, 381 
iliac, circumflex superficial, 
382 

common. 269, 382 
left, 381 
right, 3S1 

external, 270, 382 

internal, 270, 382 
ileocolic, 383 
iliolumbar, 382 
innominate, left, 197, 377, 

378 



Vein, innominate, right, 197, 
377 
intercostal, 177 
superior, left, 378 
right, 377 
internal mammary, 180 
interosseous, 383 
interior, 381 
palmar, 381 
posterior, 381 
jugular, anterior, 107, 120, 
380 
external, 107, 121, 378 
internal, 109, 121, 377 

left, 378 
posterior, 107, 121 
superficial, 120 

rsterior, 380 
, superior, 378 
lingual, 109, 121 
longitudinal, anterior, 384 

posterior, 384 
lumbar, 381 
malleolar, external, 383 

internal, 383 
mammary, internal, left, 378 

right, 378 
maxillary, internal, 39, 379 
median, 156 

basilic, 156 

cephalic, 156 
mediastinal, 377 
meduUi spinal, 74, 384 
meningeal, middle, 380 
meningorachidian, 74, 384 
masseteric, 378, 380 
mesenteric, inferior, 242, 383 

superior, 242, 383 
metacarpal, 381 
metatarsal, 383 
muscular (femoral), 382 
of neck, 120 
nutrient (femur), 382 

(fibula), 383 

(humerus), 380 
obturator, 295, 382 
occipital, 121, 378 
oesophageal, 377 
ophthalmic, 379 

inferior, 379 

superior, 379 
orbital, 379 
ovarian, right, 381 
palatine, 380 

inferior, 378 
palmar, deep, 381 

of hand, 155 

recurrent, 381 
palpebral, internal, 378 
pancreatic, 383 
parotid, 379 
perforating femoral, 382 

planter, 383 

radial, 381 
pericardiac, 377 
peroneal, 383 

anterior, 383 

posterior, 383 
petrosquamous, 379 
pharyngeal, 121, 378 
phrenic, 381 

superior, 378 
plantar, external, 383 

internal, 383 
popliteal, 309, 382 
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